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SPECIAL EDITORIAL CORRESPONDENCE, BY TELE- 
GRAPH, FROM DETROIT. 
ea Aneta, 
RvussELL House, Detroit, Micu., May 18, 1892. 


Dear JOURNAL: The first day’s session of the Western is at an end, 
and your predictions of a fortnight ago are well borne out. Even a 
regular Wolverine downpour of rain could not dampen the ardor of the 
Western boys nor their guests from the East, amongst whom loom up 
largely Commissioner Barker, C. J. R. Humphreys, J. P. Harbison, 
William N. Milsted, William McDonald—but what is the use of telegraph- 
ing you a roster of the different Associations. The attendance, both 
regular and visiting, is very large, at least 140 in all for the first day. 
It rained hard ; in fact, the downpour was so “strong and loud” that 
we were obliged to retreat from the large hall in the Armory toasmaller 
room downstairs, because of the pattering on the roof. That is 
enough about the atmospheric conditions ; and it is rather rough on the 
gentler sex. I might add that two Persons are present this year ; and 
you can rest assured that ‘‘ Fred.” is only ‘‘the other half” of 
that partnership. Another recent partnership, represented here by 
both parties thereto, is that of the Roots, unlimited. Hand- 
some ‘*Ed.” Cowdery looked and acted every inch a President, 
and his annual message reads like triple-leaded pica looks. Al- 
most every sentence has a teaching. The genial Littleton positively 
beamed with smiles ; he could not maintain that soldierly countenance 
of his in shape, pro forma. It often looked like Barret’s when Barret 
attempts to smile. The action taken by the Association in respect to 
World’s Fair matters ought to boom that subscription list. Col. Croul 
and ‘‘Ike” Baxter—I beg his pardon; I should have said Vice- 
President Baxter, for it looks as if he’ll be that to-morrow—ought to be 








tired out. They have been going it like beavers, every moment of the 
time ; and the arrangements, both as to hotel and meeting room, are 
simply perfect. You may take it for granted that Landlord Chittenden 
is glad he is a gas man, and there is no mistake about it that his Russell 
House is a right good place to stop at. The meeting as to its technical 
side lacks in no wise either interest or attention. I might add that last 
evening the plant of the Detroit Electric Light and Power Company 
seemed to have been paralyzed by the presence of so many gas men. At 
any rate, some breakdown in the machinery put the city in darkness so 
far as arc lights were concerned. Baxter’s gas was on hand, though— 
as usual. Good night.—*,* 


Detroit, Thursday, May 19, 1892. 


Dear JOURNAL: We are still in the damp, but it does not affect us, 
nor the Association. The attendance was greatly increased to-day, and 
the interest was fully maintained, even more so than yesterday. The 
officers chosen are : 


President—Byron E. Chollar, St. Louis, Mo. 

First Vice-President—E. H. Jenkins, Columbus, Ga. 

Second Vice-President—I. C. Baxter, Detroit, Mich. 

Secretary and Treasurer—A. W. Littleton, Quincy, Ills. 

Directors—F. M. Doan, J. M. Starr, W. L. Brown, D. Davis, R. R. 
Dickey, Jas. Montgomery, J. T. Lynn, J. W. Dunbar and H. D. Wal- 
bridge. 

Thirty-three new members were admitted—how is that for vitality ; 
and Chicago, of course, will be the meeting place a year from now—in 
the Fair gas building. A feature of the doings to-day was the presenta- 
tion to Mr. and Mrs. Fred. Persons of a magnificent solid silver tea ser- 
vice. Can Fred. Persons blush? Oh, can he do anything else, just 
now. Long life to the pair. President Cowdery maintained a firm 
guiding hand all the way through ; and asfor Littleton; well, you know 
how healways does. The meeting was a thorough success—as good a 
one as the Western ever held—what greater prise could be given. We 
await with anxiety for clear skies to-morrow, the general order having 
been issued to board the Sappho for the trip over the Lake, with ‘‘ con- 
tinuous music ” and ‘‘ continuous luncheon.” The outing will also in- 
clude an inspection of the Detroit Gas Company’s plant. I may have 
time to send you a line that will reach you before press hour to-mor- 
row.—"*,* 








THE FAIR FUND. 
altima 

During the week the guaranteed subscriptions to the gas building 
fund under the control of the Gas Industry Council—that is, those tab- 
ulated up to last Wednesday evening (May 18)—amounted to precisely 
$2,059. The total tabulated up to Wednesday, May 11, amounted to 
$40,816.28 ; and the grand total, therefore, is $42,875.28. This looks to 
be making haste slowly, and it is high time that the pace was quick- 
ened. By the way, is it not time that the question was asked, ‘‘ What 
does the Chicago Company propose to do?” Do the Baron and his as- 
sociates believe that their’s is to be the plum—skin, pulp, nut and ker- 
nel? A hint to the effect that the Chicago Company has several thou- 
sand dollars in its treasury available for the proposed gas building and 
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its equipment, would work wonders just now—it even might cause Irv- 
ing Place, Union Square, Twenty-third street and Broadway, this city, 
to take out their respective check books. The following is the state of 
the subscription list : 
May 11. J. H. Gautier and Co., Jersey City, N. J $200 00 
‘** 12. Welsbach Inc. Gas Lt. Co., Gloucester, N. J 250 
12. Siemens-Lungren Co., Gloucester, N. J.......... 250 
12, Bucyrus Gas Lt. and Fuel Co., Bucyrus, O 28 
12. Northern Liberties Gas Co., Philadelphia, Pa 300 00 
12. Freehold Gas Lt. Co., Freehold, N. J 16 00 
12. Nathaniel Tufts, Boston, Mass 250 00 
13. Pean Gas Coal Co., Philadelphia, Pa... . 500 
14. Tonawanda Gas Lt. Co., Tonawanda, N. Y 15 00 
17. Metropolitan Gas Lt. Co., Brooklyn, N. Y 250 00 


$2,059 00 
Amount previously published............... 40,816 28 


Grand total (to May 18) $42,875 28 








OBITUARY—MR. CHARLES NETTLETON. 
ee 

A fortnight ago the JOURNAL contained brief mention of the death 
(at his home in this city, on the 5th inst.) of Mr. Charles Nettleton, a 
veteran member of the American fraternity, whose useful life covered a 
period of almost 73 years. We have carefully coilected the main points 
in the life’s work of -deceased, and wish to now return our appreciation 
of the assistance freely accorded us by Mr. Charles H. Nettleton in 
gathering up the details herewith given respecting the career of his 
father. 

Charles Nettleton was born in Washington—a pretty village of Litch- 
field county, Conn., the varied and picturesque scenery of which even 
now attracts and holds the atiention of the summer wanderers from 
many of our largest cities—on October 2d, 1819. His parents were of 
the sturdy New England stock that a century ago, in peaceful content- 
ment and of methodical way, wrought out their living from the soil ; 
and Mr. Nettleton’s earlier life was spent in assisting his father to man- 
age the farm. During the spring and summer seasons he worked wil- 
lingly and faithfully, so that in the fall and winter he might employ his 
leisure hours in obtaining such an education as the district schools 
afforded. But the lad was ambitious and determined. The probing of 
commerce had proved that valuable deposits of marble lay not far be- 
neath the surface of acres that had yielded for scores of years nothing 
but the produce of the farmer’s art, and the peaceful Shepaug Valley 
soon felt the unrest of actual commerce. The youthful farmer read and 
studied, and with such practice came the yearning for a life outside the 
tilling of the soil. 

About 1841 he decided to study law, first entering the Litchfield Law 
School, where his application was such that in two years therefrom he 
was pronounced fitted to enter the Yale Law School, at New Haven, 
there to receive the parchment that would seal him as a professor of the 
law. He graduated from Yale in 1844, and at once took up the practice 
of his profession in Naugatuck. His success there was sufficiently 
pronounced to cause him to look for a larger field, and (1848) subse- 
quently we find him at New Haven. There he remained for something 
like 3 years, when he determined to make his headquarters in New 
York (1851.) Here he steadily followed the practice of his profession, 
at first in the conduct of trial cases in the courts, but subsequently (for 
almost 35 years) his specialty was that of office business. Indeed, at 
one time, for the decade 1865 to 1875, his office sign, on front of the 
premises No. 117 Broadway, now the site of the Boreel Building, was 
one of the features of lower Broadway, for on it was displayed the 
names of the States and Territories of the Union by which Mr. Nettle. 
ton was authorized to act as Notary Commissioner. The list virtually 
comprised the entire country. His advice as counsel was also in great 
demand, as might naturally be expected from his acquaintance with the 
statutes of the different States. 

His first active connection with the gas industry dates from his pur- 
chase (November, 1870) of the Mount Vernon (N. Y.) gas works, which, 
from the neglect and incapacity, or lack of scope, of its proprietors 
were badly run down. In fact to so low a point had the plant 
been brought, that it was actually shut down some days prior to the 
time that Mr. Nettleton took possession of it. In the following year 
(1871) the East Chester Gas Company, of Mount Vernon, was organ- 
ized. When this corporation took over the plant—it was totally inade- 
quate to the need of the village, which even then was beginning 
to feel the natural advantages of its geographical position—Mr. 





Nettleton was elected President, and continued as such up to June, 
1890, when the Company was absorbed by purchase on behalf of 
the American Gas Company. He took great interest in the develop. 
ment and management of this enterprise, and the strength of his guid- 
ance of its fortunes is shown in the vigor with which it thrived. When 
he took hold of it the number of consumers on its rolls was less than 
100, and the daily output was less than 10,000 cubic feet, whereas, when 
he relinquished direction, the Company’s consumers numbered over 
800, and the daily (maximum) output exceeded 100,000 cubic feet. A|] 
this, too, was achieved without any friction or discontent amongst the 
community that the Company served, Mr. Nettleton always having 
held to the theory, and its practice, that when the people were served 
with liberality the fortunes of the supplier were better intrenched. In 
1871 he became interested in the erection of the gas works at Derby, 
Conn., which was formed for the purpose of supplying gas to the ad- 
joining manufacturing villages of Ansonia, Birmingham, Derby and 
Shelton. The Company, which is under the direct control of Mr. 
Charles H. Nettleton, only surviving child of the deceased, was a suc- 
cess from the start, and Mr. Nettleton, Sr., retained his interest in the 
Company up to the time of his death. 

Deceased, however, was most widely known amongst the fraternity 
from his connection with and labors on behalf of the American Gas 
Light Association. He joined the Association at the meeting of October, 
1873, and in the following year was elected Secretary. Those who were 
not of the Association at that time, unless they have since studied its 
records very closely, cannot well appreciate the task that Mr. Nettleton 
accepted. The purposes of the Association were not well defined, and 
method in its clerical routine was, to say the least, not of the most reg- 
ular sort. Mr.- Nettleton was just the man for the time and place. The 
methodical mind of the trained lawyer soon evolved order out of chaos, 
and his studious presentation of the aims and objects of the Association 
resulted in the broadening of its purposes, the augmenting of its mem- 
bership, and the enriching of its technical records. Blind, indeed, to 
merit and singleness of purpose would he be who fails to recognize the 
value of the late Secretary’s work and labor to the American Associa- 
tion. The publication of the proceedings is largely due to his counsel, 
and the arrangement of the original volumes is the joint result of con- 
ferences between the Secretary and his immediate successor, Capt. W. H. 
White, now President of the Association. Mr. Nettleton was also 
chosen Treasurer of the Association, when the duties of that office were 
combined with those of the Secretary (1875), and ,he was re-elected to 
the dual position each year up to 1879, when he refused a re- 
appointment, going out of office with the then President, the late General 
Roome, who also declined a re-election. From this it will be seen that 
deceased is closely identified with the best progress of our industry in 
this country. For several years he acted as the American representative 
of the Journal of Gas Lighting. 

During his residence at Naugatuck he was united in marriage to Miss 
Ellen Hine, the daughter of a local manufacturer of woolen goods. 
Two children were born to them—a son, Mr. Charles Hine Nettleton, of 
Birmingham, Conn., who is First Vice President of the New England 
Association of Gas Engineers ; and a daughter, Nellie Hine Nettleton, 
who died in 1857. After many years of a beautifully harmonious wed- 
ded life, Mrs. Nettleton passed away, on Friday, March 18th, after a 
lingering illness, during which her husband’s hopefulness was only sur- 
passed by his tender watchfulness. Death was not to be denied, and 
when the end came the effects of the blow were painfully shown in the 
quiet sorrow, the suppressed emotion of the partner of her life. Quickly 
the once strong man gave way, and, as noted before, he died on May 
5th. The funeral ceremonies were celebrated at his late residence in 
this city, on the afternoon of Sunday, May 8th, the Reverend Mr. Samuel 
H. Virgin officiating. A large assemblage of relatives and friends 
assisted at the services, the fraternity being represented by Mr. Philip 
Lucas, who was associated with deceased for many years in the manage- 
ment of the Mount Vernon Company; Capt. W. Henry White, Pres- 
ident of the American Gas Light Association; Mr. A. M. Smith, of the 
Consolidated Gas Company; Mr. W. R. Beal, of the Central Gas Light 
Company ; Mr. Fred. Floyd, New York; Mr. William Combe, New 
York; Mr. S. S. Townsend, Brooklyn, and representatives of the 
JOURNAL. Interment was made the following day, in the family plot 
at Washington, Conn. 

The death of Mr. Nettleton closes the career of a man whose public 
life was always ruled by fixity of purpose, by strict attention to all his 
obligations, and by a just consideration of the rights of others. His 
home life was a beautiful one—simple, retiring and peaceful as that 
which ruled in the days of his forefathers in the restful Connecticut val- 
ley where he first saw the light. 
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The Luminosity of Coal Gas Flames. 
aleialtiibienin 
|Read by Mr. Vivian B. Lewes, F. I. C., at a Meeting of the Chemical 
Society, London. | 


In the autumn of 1890, I gave a course of Cantor Lectures on 
‘Gaseous Illuminants,” and in connection with these made a consider- 
able number of experiments on the causes of luminosity in flames. 
Since then I have, from time to time, worked at the subject; and in view 
of the interest created by Prof. Smithells’ paper, read before this 
Society in December, I venture to bring my results before you. I 
do not propose to enter into the vexed question of how far carbon 
particles are essential for luminosity, or under what conditions flames 
containing dense vapors may become luminous, but will restrict myself 
to the causes of luminosity in the flame of ordinary coal gas and similar 
mixtures of gaseous hydrocarbons with combustible diluents. 

The researches of Heumann, Soret, Burch, and the recent observa- 
tions by Prof. Stokes, place beyond question the presence of solid par- 
ticles in a luminous gas, oil, or candle flame ; and the only point on 
which any doubt still lingers is the kind of decomposition which leads to 
the liberation of the solid carbon particles. Many attempts have been 
made to trace the chemical changes taking place within the flame by 
withdrawing the flame gases during combustion and determining their 
composition ; and analyses made by Landolt (Ann. Phys. Chem., 1856, 
XCIX., 389-417) give a great deal of information about the actions 
taking place. 

I have also made analyses of flame gases in order to trace the varia- 
tions in quantity of the hydrogen, hydrocarbons and carbon monoxide 
present in the center of the flame at various heights, with the follow- 


ing results : 
Hydrocarbons. 





Hydrogen. Unsaturated. Saturated. ain 
Gas IB ene ee ose as ce 08) oe 4.38 33.99 2.63 
4inch above burner......... 52.90 4.00 32.00 ~> 3.00 
14 inches SE, ops Weim e 12.30 1.53 10.20 3.26 
Tip of mOF COMO... ..-.. 2.6. 2.35 1.98 7.80 6.52 
Center of outer cone.......... 0.13 0.45 0.50 1.51 
Escaping unburnt from tip of 
DO ssicey hace es cencs nil nil 0.39 1.18 


These figures, as well as those obtained by Landolt, point to the fact 
that the hydrogen in the gas burns first, and that the saturated hydro- 
carbons also undergo a rapid diminution in quantity, while the unsat- 
urated hydrocarbons only diminish very slowly until the top of the 
inner non-luminous zone has been reached, after which they quickly 
disappear in the luminous portion of the flame. Carbon monoxide, 
however, increases largely in quantity up to the top of the inner cone, 
and then rapidly burns away in the luminous zone. This increase of the 
carbon monoxide during the first part of the combustion has been 
shown to take place in the Bunsen flame by Dr. Blochmann (Annalen, 
CLXVIII., 295), and has also been observed by Prof. Smithells under 
the conditions existing in his beautiful experiment of burning a flame 
in two parts. 

The fact that the unsaturated hydrocarbons only slowly decrease in 
the inner zone, and then rapidly disappear in the luminous part of the 
flame, has naturally suggested the idea that it is to these compounds 
that the flame owes its luminosity ; but, as far as I know, no one has 
attempted to ascertain whether the unsaturated hydrocarbons present 
at the top of the inner non-luminous zone are of the same character as 
those found in the coal gas. The undoubted presence of acetylene in 
the products escaping from a cooled flame, and the fact that the incom- 
plete combustion of hydrocarbon gases always gives rise to the forma 
tion of this compound, suggested the idea that it might play an import- 
ant part in the changes taking place in the interior of the flame ; and 
experiments were made to ascertain if any appreciable quantity was 
formed by the destruction of the hydrocarbons in the flame gases. The 
coal gas used was that supplied by the South Metropolitan Gas Com- 
pany, and analyses give as its composition : 





Re errs eee eee ee ee eee 57.08 
Unsaturaturated hydrocarbons (containing acety- 
RE ini ass oa ic daw aw aklwsadaeeos 4.38 
Babarated By@roearbons. ... 2... ccc ccc ccccecccs 33.99 ° 
hs dd bd seen ed aapadvinns 2.63 
Carbon dioxide.............. ihes~d cathe bikgies 0.79 
PE ata iiw Sark wee Ron ekddnccsennates see 0.96 
Nh a dind ads wes cashweeesteoadh ongins 0.15 
I Nba. i0ks Caundtan os stgndaaspee 0.02 
100.00 


And this gas, when burnt in a standard London Argand at the rate of 
5 cubic feet per hour, is of an illuminating value which averages 16.3- 
candle power. 

The gas was burned at the end of an open tube; and the flame gases 
were aspirated from the center of the flame by means of a small platinum 
tube 2 mm. in diameter, and were led into a glass bulb-tube, in which 
the sample for analysis of the total hydrocarbons was collected, and 
then through two Volhard’s absorbing bottles, containing 20 c.c. of 
concentrated ammoniacal silver nitrate solution. This absorbs the 
acetylene with formation and precipitation of silver acetylide and 
silver, owing to the reducing action of the carbon monoxide—two 
absorbing vessels being quite sufficient to prevent any traces of the gas 
escaping absorption. The contents of the two bottles were filtered, the 
precipitate of silver acetylide was carefully washed with water, and 
then treated on the filter very cautiously with dilute hydrochloric acid, 
until all action ceased. Acetylene is given off, and the precipitate then 
consists of a mixture of silver chloride and metallic silver. This, after 
washing, is digested with dilute ammonia ; and the ammoniacal solu- 
tion, after filtration, is then treated with nitric acid to precipitate the 
chloride, which is weighed in the usual manner—1 gramme of silver 
chloride corresponding to 0.09 gramme or 87.03 c.c. of acetylene 
(Winkler). 


Acetylene Formed During the Incomplete Combustion Taking Place 
in the Interior of a Luminous Flame. 


Total Unsaturated 


Hy drocarbons. Acetylene. 

Per Cent. Per Cent. 
NN eo ioiaio ss aaiceanecredinnmen 4.38 0.035 
4 inch above rim of burner........... 4.00 0.340 
14 inches ee ie cere 1.53 0.560 
OP MMMOO COMO. 64.5655 600% cosiciesms 1.98 1.410 
Center of luminous zone............. 0.45 0.045 
Tid) OF TUMINGUR ZONE. ...... 25.0 0.00000, nil nil 


These figures show that in the interior of the luminous flame the 
hydrocarbons at once begin to undergo decomposition, giving rise to 
acetylene, which, by the time the top of the inner non-luminous zone is 
reached, constitute over 70 per cent. of the unsaturated hydrocarbons 
present. A small proportion of the other hydrocarbons, however, 
remains undecomposed, and penetrates into the luminous zone, where 
it and the acetylene are both decomposed by the higher temperature 
attained ; a carbon is liberated, and this, being for a moment heated to 
incandescence, gives luminosity to the flame. 

An ordinary flat flame was now experimented with, the gases being 
withdrawn and analyzed in the same way as before. 


— 


Acetylene Formed in the Inner Zone of a Flat Flame from a No. 7 
Bray Burner. 


Total Up- Other Un- 


saturated saturated 
Portion of Flame. Hydrocarbons. Acetylene. Hydrocarbons. 
Per Cent. Per Cent. Per Cent. 

4 inch from top of burner 3.565 0.115 3.450 
1} inches from burner.... 2.063 1.303 0.760 
= * 2 4 1.133 0.260 
2+ = = «oes erate trace — 


The results show that, by the time the top of the non-luminous por- 
tion of the flame was reached, over 81 per cent. of the hydrocarbons 
present had been converted into acetylene. 

The next step was to determine the thermal conditions existing in the 
flat flame, in order to see if they would give any definite information as 
to the actions taking place. 

The beautiful platinum and platinum rhodium thermo-couple devised 
by Le Chatelier, and introduced to us by Prof. Roberts-Austen, gives a 
means of measuring the temperatures of the flames with ease and com- 
parative acccuracy. I made a small thermo-couple of platinum and 10 
per cent. rhodium-platinum wire, using it as thin as possible to reduce 
errors from loss of heat by conduction, and keeping the wires of con- 
siderable length to prevent any rise of temperature introducing conflict- 
ing currents at the connections with the galvanometer wires. A reflect- 
ing galvanometer of low resistance was employed, and sufficient resist- 
ance introduced into the circuit to keep the spot of light upon the scale 
at the highest temperature attained in the flame ; and thescale was then 
graduated for temperature by taking water at 0° and 100°, and checking 
the higher temperatures by the fusing-points of the chlorides of the 
alkalies and alkaline earths, as determined by Carnelley (Jour. Chem. 
Soc., 1876, I., 489). 

On mapping out the temperatures existing in the flat flame from a 
Bray burner consuming 7 cubic feet of gas per hour, it was found that, 
in the inner non-luminous portion, the temperature steadily increased 
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from 500° half an inch from the burner, to 1,267° at the commencement 
of luminosity at the apex ; while the center had a temperature of 1,014°, 
rising to 1,216 at the luminous edges. In the center of the iuminous 
portion of the flame, the temperature was 1,166°; while the highest 
temperature was reached at the top of the flame, which gave 1,368”. 

These results, I think, help to explain the action taking place in the 
flame. In theinner non-luminouszone, the hydrocarbons heated up by 
the combustion of the hydrogen and some of the methane undergo cer- 
tain changes, which result in their conversion into acetylene ; and this, 
being an endothermic compound, readily decomposable by heat or detona- 
tion into carbon and hydrogen, breaks up when a sufficient temperature 
is attained. Owing, however, to the diluting action of the nitrogen and 
other flame gases, this does not take place until the top of the non- 
luminous zone is reached, where, at a temperature of a little over 1,000°, 
the decomposition occurs with an increase of temperature, and the 
liberated carbon, being heated to incandescence, gives the luminosity to 
the flame. 

Other luminous hydrocarbon flames were then tried ; and the per- 
centage of acetylene formed in the inner zone determined. 


Oil Gas of 
30-Candie Power. Paraffine Lamp. Candle. 


Acetylene 3.09 per cent. 2.222 per cent 2.163 per cent. 

I have made attempts to trace the actions which give rise to the acety- 
lene, and to see if the carbon monoxide, which increases so rapidly in 
quantity in the inner flame, is due to the same actions, or is formed in 
some other way. If it be heat alone which converts the hydrocarbons 
present into acetylene, then this result should be obtained by passing 
them alone, or diluted with hydrogen, through a very narrow tube, 
heated to the same temperature as that existing near the top of the dark 
zone of a luminous flame—that is, to a little way over 1,000°. 

The difficulty at once arises of obtaining a tube sufficiently narrow in 
bore to ensure the gas being heated to nearly the same temperature as 
the walls of the tube without using platinum, as all attempts to obtain a 
nickel or iron tube of the desired dimensions failed ; and the use of plat 
inum is open to the objection of the actions induced by its surface at the 
temperature employed. 

In order to see if surface action would in any way affect the amount of 
acetylene formed, a very fine platinum tube and a pipe-stem glazed 
with borax were heated in the same furnace to the same temperature, 
and an equal amount of ethylene was passed slowly through both, and 
the acetylene formed estimated. The acetylene formed with the plati- 
num tube = 0.494 per cent.; that formed with the glazed pipe-stem 
= 0.432 per cent. On now heating the pipe stem toa higher tempera- 
ture, the acetylene formed from the same quantity of gas was 0.808 ; so 
that the smaller amount obtained in the previous experiment with the 
pipe stem was evidently due to the thick clay walls. 

From this it appeared as if the platinum exercised no influence on the 
production of acetylene in the experiment ; but as I also wanted to de- 
termine the action of small quantities of air upon the hydrocarbons, 
under the influence of the temperature existing in the inner zone of a 
flame, I made a second experiment, in which methane, free from unsat- 
urated hydrocarbons, was passed with 10 per cent. of air through a pipe 
stem, and through the platinum tube, both being heated to the same 
temperature, which was a little under 1,000° : 


Gases after Heating. 
Pipe-Stem. 
Unsaturated hydrocarbons.... 1.92 
Carbon monoxide 
Carbon dioxide 


Platinum Tube. 
1.52 
2.10 
0.51 
0.51 
trace 


With the pipe stem it was almost impossible to get an even tempera- 
ture much above that used in this experiment; but on passing the same 
mixture of methane and 10 per cent. of air through the platinum tube 
heated to about 1,100° to 1,200°, acetylene appeared in quantity : 

Unsaturated hydrocarbons 
Acetylene 


These experiments pointed to the platinum tube havingso little action 
on the gases as to render its use admissible in the following experi- 
ments; and the difficulties arising from the pipe-stems not being 
straight, from the thick walls rendering it nearly impossible to attain 
even heating, and from constant fracture, were so great that I decided 
to use a platinum tube 2 mm. in diameter and 1 foot long for the follow- 
ing experiments. 

Methane was prepared by the action of the copper-zinc couple upon a 
mixture of methy] iodide and methyl aleohol, with the usual precau- 





tions, and was then passed through the tube, 6 inches of which were 
heated to 1,000° in the flat flame of a broad Bunsen. The methane em- 
ployed contained 99 per cent. of saturated hydrocarbons and was 
analyzed for other constituents before and after heating : 


Before 
Heating. 


After 
Heating. 


3.200) 
1.798 


Unsaturated hydrocarbons 
Acetylene 

Carbon dioxide 

Carbon monoxide 


The effect of heating the methane with other gases present in the in- 


ner zone of the flame was then tried. 
Methane Heated with 





= a 
8p. c. 
Oxygen. 


Unsaturated hydrocarbons... 2.000 
Acetylene 0.656 0.887 0.473 
Carbon monoxide 1.000 — 0.490 


These experiments seem to point to acetylene being formed by the 
action of heat alone upon the methane ; but as soon as oxygen is present, 
carbon monoxide is also produced. The experiment with oxygen and 
air also shows the retarding effect of dilution upon the formation of the 
acetylene. 

The presence of carbon monoxide in the methane diluted with hydro- 
gen was probably caused by the latter gas containing nearly 2 per cent. 
of oxygen ; while I think the experiment with carbon monoxide shows 
that interactions between it and methane cannot give rise to acetylene, 
as the amount formed is just one-half that produced on heating methane 
alone—the reduction in quantity being due to dilution. The action tak- 
ing place is most probably a splitting up of the methane into acetylene 
and hydrogen— 


15 p. c. 
Air. 


2.000 


50 p. c. 60 p. c. 
Carb. Mon. Hydrogen. 


1.000 1.470 


2CH, = C.H: + 3H: ; 


and some of the acetylene is then polymerized into benzene, as noticed 
by Berthelot (Comptes Rendus, LIV., 515). The methane takes a far 
higher temperature for the formation of acetylene than any of the other 
hydrocarbons experimented with. 

Ethane was prepared from etiiyl iodide by the action of the copper- 
zine couple, and contained 93 per cent. of saturated, and no unsaturated 
hydrocarbons or acetylene. It, however, contained a trace of air, which 
would render estimation of carbon monoxide, after heating, useless. 


Ethane Heated Alone. 


Unsaturated hydrocarbons 
Containing acetylene 


Ethane Diluted with 80 per cent. of Hydrogen. 
Heated with Air to the extent of 
20 p. c. 25 p.c. 
5.58 5.05 
3.20 3.11 
1.01 1.51 
2.53 3.03 
Showiug that carbon monoxide is being formed in increasing quantities 
with the increase in the percentage of air, and that the amounts of un- 
saturated hydrocarbons, other than the acetylene, are reduced in quan- 
tity more quickly than the acetylene itself ; this, however, being prob- 
ably due to their splitting up, with formation of acetylene, and both 
slowly being oxidized. These experiments show that, when between 15 
and 20 per cent. of air is present, carbon dioxide as well as monoxide 
begins to form. 
Ethylene was prepared by the action of sulphuric acid upon alcohol, 
and contained 93 per cent. of unsaturated hydrocarbons, and neither 
carbon monoxide nor acetylene. 





15 p. ¢c. 
Unsaturated hydrocarbons 
Acetylene 
Carbon dioxide 
Carbon monoxide 


Gas Heated 


With 3 per Cent 
alone. 


Oxygen. 
7.165 
5.74 


Acetylene 
Carbon monoxide 


Ethylene Diluted with Hydrogen. 


Heated witb Heated with 
Gas Used. 2 p.c. Air. 25 p.c. Air. 


Unsaturated hydrocarbons 6.81 3.66 
Acetylene 2.03 1.59 

« Carbon monoxide 5.30 3.73 

These experiments, I think, show that dilution has a distinct effect in 
preventing the ‘‘ over-cracking ” of the hydrocarbons, as the proportion 
of acetylene to unsaturated hydrocarbons is far higher in the gas diluted 
with hydrogen than in the rich gas. 

In another experiment, hydrogen was charged with 1.02 per cent. of 
benzene vapor, and heated with varying proportions of air, with the fol- 
lowing results : 








f 
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8 p. c. Air. 13 p. c. Air. 18 p. c. Air. 
Acetylene formed............ 0.026 0.032 0.218 

It has been suggested that, if acetylene is formed simply by the action 
of heat, it ought to be present in quantity in coal and oil gas, which it 
undoubtedly is not. This, I think, is purely a question of temperature. 
The fire-clay gas retort is never above an orange red, which means 800° 
to 900° ; and the gas inside the retort probably never approaches this 
temperature. Again, in oil-gas making, 800° would be the outside 
temperature employed ; while to convert any large proportion of diluted 
hydrocarbons into acetylene requires at least 1,000°. Indeed, if diluted 
hydrocarbons are passed through a }-inch tube heated to 1,000°, the 
yield is very small, as only the thin layer in contact with the walls of 
the tube is raised to the required temperature ; and it was for this reason 
that it was necessary to use so fine a tube in the preceding experiments. 

In order to see how temperature affected the amount of acetylene 
formed during the manufacture of gas, I made separate batches of oil 
gas from Russian petroleum (Russian “‘ distillate oil,” sp. gr. 0.0864) in 
a Patterson retort. 


Acetylene Formed in the Manufacture of Oil Gas. 
Temperature of retort........ 500° 700° 800° 
Yield of gas per gallon (cubic 

SE A crc cntncexsun cass 12 60 72 84 


900° 


Illuminating power (candles). 54.800 50.700 57.100 42.000 
Unsaturated hydrocarbons (per 

nevis breiencaxs 39.130 36.560 36.550 02.402 
AcotyleMe...cccccsescsscccces 0.052 0.084 0.380 0.460 
Showing that the quantity of acetylene steadily increases with rise of 
temperature. 


The analyses of flame gases made by Landolt (Ann. Phys. Chem., 
1856, XCIX., 389-417), Blochmann (Annalen, CLXVIII., 295), and 
myself, all point to the hydrogen present in the gas burning firstyand 
there is no doubt that the water vapor so formed and superheated in its 
passage up the flame imeracts with the hydrocarbons, giving hydrogen 
and carbon monoxide, while in the luminous zone the action of water 
vapor and carbon dioxide upon the incandescent carbon particles again 
gives rise to the same products, so that their production in reality never 
ceases until the outer non-luminous zone of the flame is reached. In 
this zone it has always been supposed that the presence of a free supply 
of oxygen caused complete combustion, and that, with a properly con- 
structed burner, only carbon dioxide and water vapor escaped into the 
air. 

Delicate analyses made and described by me in the Journal of the So- 
ciety of Chemical Industry, show that this is not the case. Heumann 
noticed that if a luminous flame was made to spread itself out over a 
cold surface, luminosity was destroyed, but could be restored by heating 
the substance over which the flame was playing. This reduction of lu- 
minosity is produced by withdrawal of heat from the flame—the temper- 
ature falling below the point necessary for the decomposition, or in some 
cases even the production of acetylene. In the outer zone of the flame, 
the inrush of cold air sucked into the flame so cools it as to render it 
non-luminous, and finally extinguishes it ; and if the air and products 
of combustion be collected close to the flame, but not in absolute con- 
tact with it, anywhere between 2 inches and 44 inches above the burner, 
it will be found to contain small traces of carbon monoxide, acetylene, 
methane and even hydrogen. At the extreme tip, however, combustion 
is more perfect, and only carbon monoxide and minute traces of methane 
are to be found escaping. 

It is usual to describe the structure of flame as built up of four zones; 
but if any such division into parts be necessary, I think it would be bet- 
ter to found them upon the main reactions taking place, due to the heat 
generated, and to describe them as three, viz.— 


(1) The inner zone, in which the temperature rises from a compara- 
tively low point at the mouth of the burner to between 1,000° and 
1,100° at the apex of the zone. In this portion of the flame, the 
constituents of the gas undergo various decompositions and inter- 
actions, which culminate in the conversion of part of the hydro- 
carbons into acetylene ; carbon monoxide and hydrogen being 
also produced, and passing into the next sphere of action, together 
with some methane and the products of combustion. 

(2) The luminous zone, in which the temperature ranges from 1,100° 
to a little over 1,300°. Here the acetylene formed in the inner 
zone becomes decomposed by heat, with liberation of carbon, 
which at the moment of separation is heated to incandescence by 
its own combustion and by the combustion of carbon monoxide 
and hydrogen, and gives luminosity to the flame. 

(3) The extreme outer zone, in which the cooling and diluting influ- 





ence of the entering air renders a thin layer non-luminous, and 
finally extinguishes it. With an ordinary coal gas flame, this re- 
sults in the escape of traces of hydrogen, methane acetylene and 
carbon monoxide ; while with a very rich gas unconsumed car- 
bon also escapes. 


This description of a luminous flame is of necessity far from complete, 
as it leaves out of consideration the numerous subsidiary interactions 
which are taking place ; but I think it gives the general outline of the 
main reactions. 

When Knapp and others first showed that a luminous gas flame could 
have its luminosity destroyed by mixing the gas before burning with in- 
ert diluents, such as nitrogen, carbon dioxide and steam, it was recog- 
nized that the nitrogen in the air was an important factor in rendering 
such flames as those of the Bunsen burner non-luminous ; and most 
valuable contributions were made to our knowledge of the subject by 
Landolt, Blochmann, Heumann (Annalen, CLXXXI.—II.) and others. 
But, as far as I know, no quantitative attempt has been made to arrive 
at an idea of the relative importance of the various factors which influ- 
ence the combustion of coal gas and the light-giving value of the flame. 

In these experiments I used a Bunsen, fitted with two supply pipes 
leading to the chamber at the foot of the upright tube, each pipe being 
connected with a small meter, which was from time to time checked with 
a standard meter, so that the flow of gas and air could be accurately 
regulated and measured. Working with this arrangement, the amount 
of air necessary to render the flame non-luminous was first determined. 
Six volumes of gas required 13.5 volumes of air. Now, 13.5 volumes 
of air contain, roughly, 2.7 volumes of oxygen and 10.8 volumes of ni- 
trogen. On now passing coal gas and nitrogen through the burner, at 
the rate of 6 volumes of coal gas to 10.8 volumes of nitrogen, a flame 
was obtained which had only a faintly luminous tip ; while on passing 
coal yas as before, at the rate of 6 volumes to 2.7 volumes of oxygen, a 
luminous flame is produced, which flashes back unless the tube is cov- 
ered with fine wire gauze. This experiment was then repeated on the 
photometer. 


Candle Power. 
Bunsen burning gas alone (5c. ft. per hour)...... 5.6 
” 5c. ft. gas and 2.2c. ft. oxygen.. 3.1 

y 2 - ‘* 9c. ft. of nitrogen Not readable. 


It appears from this experiment that the amount of oxygen inthe volume 
of air necessary to destroy luminosity does less than one-half the work. 
I then tried the effect of varying the amount of oxygen added, with the 


following results : 
Candle Power. 


PER bc <sicvecscncscce GekReswens sands ==8.6 
" CO EAA Ot i ORF so. shin swe eases = 5.4 
- —— t hapeeigreteaaeee = 8.0 
- ° = © «=a sateelanieaes as = 3.1 
" Se *  etetitnlbnanvawsawe = 0.0 (a) 


(a) Gauze used. 


It has been already shown that the amount of nitrogen present in the 
volume of air required to render the flame non-luminous just falls short 
of the quantity necessary to bring about the same effect by dilution 
only; and in order to determine the volume required to entirely destroy 
luminosity, coal gas was burnt at the rate of 6.2 cubic feet per hour, and 
was supplied with pure nitrogen, which had to pass at the rate of 14.2 
cubic feet per hour before all luminosity disappeared, or practically the 
same amount of nitrogen is required as of air : 


1 volume of gas requires 2.30 volumes of nitrogen. 
_ as " 2.27 volumes of air. 


This result at first sight looks as if the oxygen in the air really only 
acted in the same way as the nitrogen—that is, as a diluent; but if this 
were so, then mixtures of oxygen and nitrogen, richer in oxygen than 
air, should only affect the luminosity to about the same extent as air. 
This is not the case, as is shown by the following results : 


Volumes of Varying Mixtures of Nitrogen and Oxygen Required to 
Render One Volume of Coal Gas Non-Luminous in a Bunsen 


Burner. 


Volume of Oxygen 


Volume of Composition of Mixture. 





Mixture Present in Amount 
Gas. Required. Nitrogen. Oxygen. uired. 
1 volume requires 2.30 of 1 to nil nil 
“ce “és 2.30 ““ 5 “ 1 0.38 
“ec “es $97 oe 4 ce 1 0.45 
i ae 2.02 ** 3 ” 1 0.50 
“ce “ee 1.49 “ce 2 “ 1 0.50 
i ee 1.00 * 1 " 1 0.50 
she - 0.50 ‘ nil " 1 0.50 
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This set of experiments shows very beautifully that, until the percent- 
age of oxygen reaches the amount present in the atmosphere, the dilut- 
ing influence of the nitrogen is so strong that it prevents the oxygen 
having any practical effect in the destruction of the luminosity, but that 
as soon as the quantity of oxygen present has risen above 25 per cent., 
its activity has so far overcome the diluting influence of the nitro- 
gen that the latter has ceased to exercise any retarding influence 
upon it. 

In a!most every laboratory it may be noticed that, whereas most of 
the Bunsens are burning with their normal blue, noiseless combustion, 
some one or two are roaring, and burning with a sharply defined green 
center ; and experiment shows that this is brought about by the gas de- 
livery jet having become partly stopped up and a far larger supply of 
air than is necessary to cause non-lumunosity is sucked in. 


Ratio of Gas to Air in Blue and Green Non-Luminous Combus- 


tion. 
Blue ... ........ 1 volume of gas to 2.27 volumes of air. 
Seer 1 volume of gas to 3.37 volumes of air. 


The green center shows, therefore, that a large excess of air is passing 
in ; and such a flame is on the point of flashing back in the burner, and 
lighting at the bcttom. In this case, the kind of action taking place in 
the flame has undergone considerable alteration—the flame being fiercer 
and smaller than in the normal combustion ; the change being due to 
the fact that the proportion of oxygen to coal gas in the mixture is such 
that the chemical activity of the oxygen is able to overcome the diluting 
and cooling action of the nitrogen, so that the latter has practically 
ceased to act. 

The next step was to determine the proportions by volume of various 
gases required to render the Bunsen flame non-luminous, the number 
being limited by having to use a wet meter for their measure- 
ment. 


Volumes of Gases Required to Render One Volume of Coal Gas Non- 


Luminous. 
1 volumeof gas requires 0.50 volume of oxygen. 
ie > < 1.26 volumes of carbon dioxide. 
“ec 7) ad 3 97 oe air. 
" as 7, 2.30 “ nitrogen. 
‘is “x om 5.11 carbon monoxide. 


‘ “ “« 13.4 1 hydrogen. 


This shows that a diluent which burns and adds to the general temper- 
ature of the flame must be added in far greater quantity than an inert 
and non-combustible diluent such as nitrogen—a result fully borne out 
by experience. 

Some observers have attributed the varying effect of diluents to the 
effect of density (D. Waldie, Phil. Mag., 1838) ; but the destruction of 
luminosity in a flame can be brought about by cooling as well as by di- 
lution, as is well shown by the experiment described by Heumann (loc. 
cit.). It is evident that, this being the case, if one diluent has the power 
of abstracting more heat from the flame than another, it will be more 
active in reducing the luminosity ; and a smaller quantity will be re- 
quired to render the flame non-luminous. On comparing the specific 
heats of equal volumes of the diluents used in the last experiment, the 
reason for the small quantity of carbon dioxide required is at once 
seen. 

Specific Heats of Equal Volume. 


PR 5 Skee basso gee nescence eee es 0.2405 
NN eee rer en 0.3307 
PM criatossncesens ox ae pu penee nn . 0.2370 
ON ee i aa i a er 
[Pr CTD . .... sce ghaeeereaee sete 0.2370 
TCC Tee 0 2359 


If this be the true explanation, then it should be easy to trace the ac- 
tion by the decrease in temperature of the flame when carbon dioxide is 
used to render it non-luminous. 

In order to take the temperatures of the inner cone of the flame by 
means of the thermo-couple before described, itis manifest that the wires, 
even when protected by glass, must not be passed through the outer 
gone, as with mixtures of coal gas and air the heated platinum would 
set up rapid combination on its surface. To overcome this difficulty, the 
wires, insulated with glass, were passed up the interior of the burner 
tube, and the gas supply was kept constant at 6 cubic feet per hour; the 
diluents being supplied under pressure at the same rates as before deter- 


Temperature of Flame from Bunsen Burner, with a Consumption 
of 6 Cubic Feet of Coal Gas per Hour. 





Flame Rendered Non-Luminous by Luminous 
—-— —- ———— Flame from 
Point in Flame. Air. Nitrogen. Carb. Diox. Bunsen. 
4 inch above burner..... 54 30° 35 135 
14 inch above burner..... 175 111 70 421 
Tip of inner cone......... 1,090 444 393 913 
Center of outer cone...... 1,533 999 770 1,328 
Tip of outer cone......... 1,175 1,151 951 728 
Side of outer cone, level 

with tip of inner cone... 1,333 1,236 970 1,236 


These results fully bear out the inferences derived from the behavior 
of the flames in the former experiments. In the flames rendered non- 
luminous by diluents, the inner cone for the first 14 inches is decidedly 
cooler than in the luminous flame, owing to the cooling action of the 
nitrogen or carbon dioxide ; in the upper portion of the inner cone of 
the flame rendered non-luminous by air, however, the oxygen of the 
air is acting, and the temperature is therefore higher than in the lumin- 
ous flame ; while in both the hottest portion of the flame is almost half 
way between the tip of the inner and outer cones. In flames rendered 
non-luminous by inert diluents this is not the case, as the full amount 
of air necessary for combustion only being obtained at the side and tip 
of the outer cone, these are the hottest points. 

The low temperature registered at the tip of a luminous flame is 
probably due to the impossibility of keeping that portion of the flame 
steady when the gas is burning from a Bunsen with the air supply 
closed. Experiments with a Bunsen burning a mixture of air and coal 
gas in such proportions as to give the green inner cone showed that, 
although the excess of air caused a low temperature at the bottom of 
the inner cone, the increase in rapidity of oxidation, due to excess of 
oxygen, caused a rapid rise of temperature, and that a hotter and 
smaller flame was the result : 


Blue Greenish 
Inner Cone. Inner Cone. 
Tip of inner cone ............. i 1,575° 
Center of outer cone ............... 1,538 1,630 
| Se ee 1,175 1,545 
Side of outer cone, level with tip of 
BI ad ok view cae x we i gene 1,333 1,511 


These experiments, as well as the researches of Heumann, show that 
oxidation, dilution, and cooling all help to bring about the destruction 
of luminosity in a Bunsen flame. 

At this point it seemed important to determine how dilution acted on 
gases richer than ordinary coal gas. In order to do this I decomposed 
Russian distillate oil in a Patterson retort, and made two batches of oil 
gas—one of 24-candle, the other of 43-candle power. These gases were 
then analyzed, with the following results : 





Oil Gas. 
24-Candle 43-Candle 
Power. lower. 
Es ii io siecxeudsdicss a. RS 1.52 
ROR eee iret 0.74 — 
Unsaturated hydrocarbons ............ 18.06 33.16 
Saturated hydrocarbons .......... ... 43.62 45.15 
Ceeeeeeee SINOINOEOS, 65.0.5... 2.65 ce cies. 0.95 0.52 
ers eres 34.58 19.65 
eg Uk kinds bas bs sei nvougeecaben 1.12 a 
100.00 100.00 


These gases were then tested in the Bunsen burner, at a carefully 
regulated rate of flow, with air, carbon dioxide, and nitrogen ; and the 
following figures were given : 


Amount of Diluent Required by One Volume of Gas to Render a 
Bunsen Flame Non-Luminous. 


Kind of Candle Carbon 
Gas. Power. Air. Nitrogen. Dioxide. 
0” a 16.3 2.27 2.30 1,26 
cS hsa0e~s 24.0 5.38 4,20 2.29 
is Kas ansee 2 43.0 7.86 4.71 3.12 


These figures reveal the interesting fact that, with a rich gas, far less 
nitrogen than air is required to bring about loss of luminosity, on ac- 
count of the high temperature produced by the combustion of the heavy 
hydrocarbons with the oxygen in the air. The effect of the inert dilu- 
ents was also noticeable, as at the point of non-luminosity the flame 
separated itself } inch from the mouth of the burner, and became very 
elongated. 

The question now arises as to how dilution, apart from its cooling ac- 





mined, The results in the following table were oodtained ; 


tion, reduces the luminosity, On passing 1.5 cubic feet of coal gas 
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slowly through a platinum tube, 0.15 meter long and 12 mm. in diame- 
ter, packed with platinum foil, and heated to redness by a Bunsen 
burner, it deposited 0.2200 gramme of carbon. The same volume of 
gas was then diluted with 3.3 cubic feet of nitrogen, and the experiment 
repeated under exactly similar conditions, when only 0.0013 gramme of 
carbon was deposited—dilution reducing the amount of decomposition 
to this enormous extent. A second experiment was then made, in 
which, by means of a blowpipe flame, a higher temperature was ob- 
tained; and 1.5 cubic feet of gas, as before, was passed through the 
tube, when it deposited 0.2780 gramme of carbon. 


Before Heating. After Heating. 
Capi GIGSiGe . . 56.5 eine eee 0.2 0.8 
CR ir aia gx 25% o's bases needs es 0.3 0.2 
Unsaturated hydrocarbons ............. 4,2 3.0 
ee ee 2.6 2.8 


Under the same conditions a mixture of 1.5 cubic feet of coal gas and 
3.45 cubie feet of nitrogen deposited 0.0640 gramme of carbon ; showing 
that the effect of dilution is decreased by increase of temperature. 

These experiments, I think, show that, when coal gas is diluted to the 
degree necessary to give a non-luminous flame in the Bunsen burner, 
the liberation of free carbon is reduced by the retarding action of the 
inert gas; but as the temperature rises, this action gets less and less. 

The action of diluents in increasing the temperature necessary to 
bring about deposition of carbon was, I believe, first noticed by Wartha, 
and is probably due to two distinct causes. As has already been shown, 
the formation of acetylene from the hydrocarbons in the gas is retarded 
by dilution ; while if any be formed, the temperature necessary to de- 
compose it into carbon and hydrogen is greatly increased. These two 
retarding influences give time for the oxygen present in the air, intro- 
duced with the gas, and in the air sucked into the flame, to burn up the 
hydrocarbons without previous decomposition, and so prevent lumin- 
osity; and it is probable that the prevention of the formation of 
acetylene is the chief factor, as only the merest trace can be detected in a 
non-luminous Bunsen flame. 

Collecting the results, we can now explain the various actions which 
lead to loss of luminosity as follows : 

1. The chemical activity of the oxygen introduced in the air, which 
causes loss of luminosity by burning up the molecules of hydro- 
carbons before, in their diluted condition, they can form acety- 
lene. 

2. The diluting influence of the nitrogen, which increases the temper- 
ature necessary for the formation of acetylene from the hydro- 
carbons ; while if any be formed, a higher temperature is neces- 
sary for its decomposition. In this way diluents alone will render 
a flame non-luminous ; and in the normal Bunsen flame nitrogen 
acts in this way until the hydrocarbons have been destroyed by 
oxidation. 

3. The cooling influence of the air introduced, which is able to add to 
the general result, although the cooling is less than the increase 
in temperature brought about by more rapid oxidation. 

4. Ina normal Bunsen flame the nitrogen and the oxygen are of 
about equal importance in bringing about non-luminosity ; but if 
the quantity of air be increased, the oxidation becomes the prin- 
cipal factor, and the nitrogen practically ceases to exert any in- 
fluence. 

I should like to have worked out the secondary reactions taking place 
in a luminous flame, and so have completed this paper ; but, as Prof. 
Smithells proposes to undertake this, I leave the question in his hands, 
and trust that he may be successful in clearing up the many points 
which remain to be solved. 

In conclusion, I wish to express my thanks to my assistants—Messrs. 
F. B. Grundy and H. 8. Marsh—for the help they have given me in 
the work entailed in this paper. 








The Curtis Pipe Threading Appliance for Lathes. 
actin 

A contemporary notes that pipe threading is a common operation in 
all shops, factories, etc., where steam or water is used. Special ma- 
chines for this work are expensive, and, in most shops, the amount of 
this work does not justify the purchase of a pipe threading tool. In the 
majority of shops the ordinary lathe is equipped with the usual chasing 
tool, and the threading is thus done; but such work is never entirely 
satisfactory, as a good joint can seldom be made on account of the taper 
of the thread. To meet this want for a thorough machine at a minim- 
um cost, Messrs. Curtis & Curtis, of Bridgeport, Conn., have patented 








size, virtually making the lathe a pipe threading machine capable of 
threading a pipe of any length. 

This attachment consists of a die-carrying head attached to the lathe 
spindle like a chuck, an adjustable self-centering vise attached to the 
lathe carriage, and an adjustable pipe-rest attached to the bed of the 
lathe, to support long lengths of pipe, as shown by the heavy eugrav- 
ing in the accompanying illustration. The pipe is held securely by the 








vise on the carriage, and fed to the revolving dies by moving the car- 
riage by hand, or this can be done automatically by using the lead screw 
of the lathe, set to the number of threads corresponding to the standard 
of the thread to be cut. When the thread is cut to the length required, 
the dies can be opened by turning the face-plate, and the pipe taken out 
without running back. All the dies are made adjustable to any varia- 
tion of the fittings, and they adjust from one size of pipe to another, so 
that each set of dies threads several sizes of pipe without changing. To 
fit this attachment to any make or size of lathe, no machine work is 
necessary except on the flange connecting the die-head to the spindle. 
For this flange a rough casting is furnished, and it is necessary for the 
customer to cut the thread to fit his particular make of lathe. The at- 
tachment shown in the cut has a range from 1 to 4 inches, right hand 
inclusive, and is attachable to lathes of any make of size from 14 to 24 
inches swing. 








Slack Boilers. 
_ 

English engineers and steam users—who very often know more about 
what is good for them in the way of boilers than do engineers—are very 
apt to criticise the practice of their brethren on the Continent,and to con- 
demn, without any adequate reason, systems of construction simply be- 
cause they are not identical with English work. The truth is, however, 
that on the Continent of Europe problems in steam making are con- 
stantly, indeed we might almost say uniformly, presented to the mill 
owner and locomotive superintendent which hardly ever turn up for 
solution in this country. Let us take, for example, the case of the 
Belgian mill owner. In Ghent, says the Engineer, there are numerous 
flax and jute spinning mills running in many cases as much as 60,000 
spindles, and giving employment to some 3,000 hands. The engines 
driving these mills are at least equal in quality to anything to be found 
in the very finest mills in this country. Thus, in one case we havea 
pair of beam Corliss engines, with 48-in. cylinders, 10-ft. stroke, turn- 
ing a geared flywheel weighing 90 tons and 40 ft. in diameter, at 50 
revolutions per minute, and indicating about 2,500 horse power. This 
pair of engines was constructed a very few years ago by Messrs. Van 
den Kerchove, and is but one of several of nearly the same power made 
by this firm. The engine stands in a house which does its magnificent 
proportions full justice. Steam is generated with a coal for which no 
sale could be found in England. Itissimply anthracite dust. ‘‘Slack” 
in England resembles, in a sense, more or less, coarse gravel mixed 
with fine coal. But the Belgian fuel is more like very coarse sand than 
anything else. As burned in locomotives, it has to be carefully wetted, 
or the draught would take it off the shovel through the tubes unburned. 
It is not a hard anthracite, but resembles some of the poorer Welsh 
coals. The problem that vexes the soul of the Belgian mill manager is, 
how best to make steam with stuff of the kind; and that he is very fair- 
ly successful is no small testimony to his ability. Fuel of much the 
same general characteristics, but in the North bituminous, can usually 
be had in quantity at a very low price in England. We once sawa pile 
of it ata Midland colliery. It was estimated that there were close on 
10,000 tons in the heap, and the owner would gladly have sold it for 37 
cents a ton, but there were no purchasers. What the Belgian mill own- 
ers can do we ought to be able to do; and we believe that at this moment 
any English boiler making firm who could produce something better 





a device for attaching to the ordinary lathe, within certain limits of 


than the Belgian boilers could effect sales in that country, 
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To burn dust coal it is essential that the grates shall be very large. In 
Belgian locomotives, for instance, of maximum power, the grates are as 
much as 10 ft. long and 7 ft. wide. Smaller engines have grates about 
7 ft. square. In the case of stationary boilers the grates are equally large. 
A thick fire cannot be carried, because air will not force its way up 
through the dead sandy mass. Three inches is a thick, rather than a 
thin fire. Attempts to use a small grate, and to urge the fire by a pow- 
erful draught, are futile, the fuel being simply carried unburned to the 
chimney. It follows as a consequence that everything 1s made subser- 
vient to the grate. It may, perhaps, be said that this is just the fuel for 
automatic or mechanical stokers. But in Belgium efficient firemen can 
be obtained in plenty, who are content to work for 14 hours a day for 
six days in the week for little more than twopence an hour. The 
mechanical stoker cannot compete under those circumstances with the 
firemen. It may be taken as proved by the extended experience acquired 
during many years, that enormous grates are essential, and that nothing 
else stands a chance of adoption. But a moment’s reflection will show 
that this condition profoundly modifies the design of the boiler. Ob- 
viously the Lancashire boiler is entirely uusuitable to the intended pur- 
pose. A Lancashire boiler that would make steam for 250-horse power 
with English coal, would not make one third that quantity with Belgian 
coal. The grates are of necessity too small. In Belgium two types of 
boilers are used, to the almost total exclusion of all others. These are 
the elephant, with two or sometimes three Bouilleurs,and the water-tube 
boiler ; that of De Nayaer being perhaps the most in vogue, though 
many by Babcock and Wilcox and Root may be seen. There is a gen- 
eral complaint, however, that the water-tube boilers will not bear press- 
ing. Boilers to generate, say, 500 horse power, are put down. These 
do very well for a time, being worked under their capacity ; but by de- 
grees the load augments, and more and more is expected from the boil- 
ers, and then priming setsin. The trouble is felt especially on Monday 
mornings. It is estimated that about 50 per cent. of all the power ex- 
pended in a flax spinning mill goes to drive the spindles, the remainder 
being utilized inspinning, etc. On Monday morning everything is cold ; 
the oil has thickened onsthe spindies, and the mill drives heavily. For 
the first three or four hours the boilers are severly taxed ; all the re- 
mainder of the week they may be steaming well within their powers. 
The water-tube boiler may be regarded as a thing enjoying favor by 
reason of necessity, not from choice. The old fashioned elephant boiler, 
on the other hand, will stand almost anything ; but it is heavy, expen- 
sive, and its setting costs a good deal of money, and it is not a specially 
economical type of steam generator. Is it possible to produce some- 
thing which will have the advantage of both systems without the draw- 
backs ? 

In casting about for a boiler with a large grate, three or four types 
readily suggest themselves. First, for instance, isthe locomotive boiler ; 
but for various and sufficient reasons that does not adequately meet the 
necessities of the case. It is not better, under the circumstances, than a 
water-tube or elephant boiler. A boiler has been tried witha shell about 
7 ft. in diameter. It is externally fired, the grate being about 7 ft. wide 
and 7 ft. long. The products of combustion return through tubes in the 
boiler. The grate is large enough, but there are grave objections to ex- 
ternal firing. Another type of boiler is virtualiy a plain cylinder set on 
a steep incline. The grate is small superficially, and set under the lower 
end of the shell, which is traversed by smoke tubes. To get air space 
enough the grate is steeply inclined and steeped. Boilers of this type 
have met with approval in France and Germany, but they leave much 
to be desired. Again, there is the boiler at one time greatly in favor 
for American river steamboats, when wood, which requires a tremen- 
dous furnace, was the fuel used. It consisted of a bed or “ battery ” of 
three plain cylinders, each about 3 ft. in diameter and 30 ft. long, ex- 
ternally fired, laid as close as possible side by side, and heated by a flash 
flue leading straight to the chimney. These boilers carried about 120 lbs. 
pressure, and were made of a specially tough iron, the plates being never 
more than 4 in. thick, and all the seams cold riveted. They stood very 
well, and did not crack ; the explosions which not unfrequently took 
place being mainly due to deposits of mud on the bottom plates, which 
then became red hot. 

It cannot, we think, be said that any of the types we have named is 
quite satisfactory, or even nearly the best that can be adopted. There 
remains for consideration only the vertical boiler. That appears to sup- 
ply in many respects a satisfactory solution of the difficulty. It can be 
made of great size, and does not occupy much floor space. There is no 
difficulty in getting in a grate surface of 40 or 50 square feet. Boilers 
of this kind are used to the exclusion of all others in the fast Scotch river 
steamers ; and we may take it as certain thai they would not find favor 
in the Clyde unless they deserved it. But we believe that something 





rather different from the Scotch boiler might be produced, which would 
give far better results. It is impossible, for instance, to produce a com- 
bination of the vertical boiler and the water-tube boiler, which would 
possess the advantages of both, and would avoid their more glaring de- 
fects. 

Finally, we may say that it is impossible to see what is done abroad in 
the way of utilizing dust coal or dead slack without believing that much 
remains to be done in this direction in England, and that boilermakers 
casting about for novelties wherewith to keep their hands employed and 
their works going, might do worse than turn their attention to the pro- 
duction of a steam generator which would enable a very unmanageable 
fuel to be used with a satisfaction hitherto unrealized in this country. 








|Concluded from Page 708. ] : 
The Manufacture and Industrial Applications of Flexible 
Tubing. 
coseittiiianine 
[A paper read before the English Society of Arts by Mr. Gilbert R. 
Redgrave, C.E.] 

If the principle on which the construction of the latest development 
of the tubing is based has been made clear to you, it will be evident that 
there is practically no limit to the size in which pipes of this kind might 
be produced ; it only becomes a question of the mechanical power needed 
to roll the metal strips into sections, and to coil them into tubes. As 
this is at present effected by one continuous process in asingle machine, 
it will be understood that the production of pipes of large diameter 
would need a very powerful plant ; there are probably, however, but 
few uses for flexible tubes exceeding from 10 to 12 inches in diameter. 

The mechanical difficulties which had to be overcome in the manu- 
facture of the tube, in a single operation, were by no means inconsider- 
able. It may be sufficient, at the present time, to indicate a few of the 
more prominent of them ; and, in the very first rank, I must mention 
the production of an extremely tough, and, atthe same time, highly 
ductile metal ribbon, or strip, of absolute uniformity and very great 
length. For the tube }-inch in diameter, a strip of metal, ;'; of a milli- 
meter in thickness and 14 millimeters in width, is needed; and, at 
present, the limit of length for metal strips of this section appears to be 
about 6,000 to 7,000 feet. As it requires about 10 feet of strip to produce 
one foot of inch tube, the utmost length of continuous piping of this 
caliber is at present limited, but I am given to understand that by the 
process of electrical welding it becomes possible to fuse together the 
metal strips so perfectly that any number of sections may be united to 
form a tube, practically unlimited in point of length. 

Having secured a strip of suitable metal, the second process is to shape 
it to the various complicated sections shown in the diagrams on the 
wall. This shaping by means of molettes is an operation of great deli- 
cacy, and the production of the sharp bends, seen in the piston-joint 
section, needs very accurately adjusted pressure and very skilfully 
graduated molettes. The final process is that of coiling the corrugated 
strip in a spiral form round acore, thus forming the tube. In this 
operation the tension of the strip, the accurate adjustment of the metal 
surfaces, and the mode of release from the core, are the matters of chief 
moment. As already stated, all these operations are now accomplished 
in a single machine which, from the plain strip, produces the tube com- 
pleteand ready for use, in one continuous process. 

It may be interesting, in connection with the subject of flexible tub- 
ing, to glance at some of its more prominent industrial applications. 
And here we may at once distinguish between two sets of conditions 
which come into play in this connection, namely, in the first instance, 
the flexibility alone, and, in the second, the capacity of the tube to with- 
stand internal or external pressure. In the case of an ordinary India- 
rubber tube we find the first of these conditions most completely satis- 
fied. A tube of this kind is capable of being very readily bent into any 
required form, and possesses most perfect pliability, but under the 
second set of conditions it takes a very low rank. If an India-rubber 
tube has to withstand pressure, even to a very moderate extent, it has to 
be greatly increased in thickness, and it becomes extremely rigid and 
cumbrous. Or it must be bound round with wire or strips of metal to 
keep its elasticity within bounds, which deprives it of its flexibility. 
Again, if it has to resist a partial vacuum, the rubber tube comes off 
badly, as it speedily collapses and suffers a great loss of caliber. 

It is in both of these latter tests that the flexible metallic tubing takes 
such a high rank, and while it is capable, as has been seen, of resisting 
such extreme pressures as 2,700 lbs. per square inch, it can also be used 
under a vacuum approximate to that under which water is lifted, say 30 
feet. When exposed to bursting pressure, the flexible tubing has been 
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proved, as already stated, to remain watertight until a point very near 
the limit of strength of the metal ribbon of which it is composed. One 
great superiority of the flexible metal tubing over similar tubes of other 
material, is its power of supporting a heavy load placed upon it, either 
designedly or by accident. From experiments specially made for this 
paper it has been ascertained that the various sizes of tubing will sup- 
port the under-mentioned loads gradually placed on one square inch of 
bearing surface : 


Internal Diam- 


Weight in Cwts. NeededtoCom- Weightin Cwts. Nee2- 
eter of Tube. 


press Tube to an Oval Section. ed to Crush Tube. 
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A tube lying on the floor can thus be trodden upon with impunity ; 
indeed, a heavy cart might be driven over it on the road, and this fea- 
ture alone is of the utmost importance when the question of the use of 
gas is considered. When gas is conveyed through a rubber tube, and 
the tube is stepped upon or otherwise compressed, the gas goes out, and 
an immediate escape of gas takes place. This is an undoubted element 
of danger in connection with the use of rubber tubing for the convey- 
ance of gas, and the officers of insurance companies and others interest- 
ed would do well to satisfy themselves of the important advantages in 
point of safety possessed by the new tubing. The metallic tubing will 
also withstand, without injury, an increase of temperature which would 
entirely destroy tubes of India-rubber. 

It is claimed for the flexible tubing, moreover, that it will not kink, 
and in its application to the diving bell this is a property that should se- 
cure its immediate introduction, for many fatal accidents have been as- 
cribed to this defect in the tubing now employed. The comparatively 
trifling weight of the flexible tubing, as compared with its great 
strength, should lead to its adoption for many purposes in remote and 
distant countries where rigid metal tubing is now used, and it will un- 
doubtedly form part of the equipment of the explorer in opening up new 
territories ; for it must be remembered that it can be coiled away into a 
very small space, and that by the use of screw couplings the joints can 
very rapidly be made with unskilled labor. It does not require to be pro- 
tected by placing it in trenches, and itis not attacked by white ants. This 
last fact is a point which has been strongly commended by those who 
have had experience of rubber tubing in hot climates. 

Another matter, which is an important one, more especially in con- 
nection with the larger sizes of tubing, is the fact that expensive bends, 
which need special patterns, take a long time to make, and require very 
careful and accurate fitting, are dispensed with by the employment of 
this material, as it can readily be adjusted to the most complicated 
curves, and when once placed in position it retains its form unaltered. 

For many purposes on board ship, where, owing to the constant mo- 
tion and straining that takes place, all ordinary rigid tubing is found to 
be exposed to leakage and fracture, the flexible tubing can be utilized 
with perfect safety, as it will expand very considerably without any loss 
of tightness. It is probably owing to this fact that the new tubing is not 
liable to be damaged by frosts, and long-suffering householders who 
have annually to face heavy plumbers’ bills, and the discomfort of a 
deluge of water, will hail an unbreakable pipe with acclamation. 

In the course of the foregoing observations certain of the possible ap- 
plications of the flexible metallic tubing have been noticed. I may now 
briefly enumerate some of the many purposes for which it has lately 
been employed. It is used to convey air under pressure for driving 
rock drills and boring machinery. It has been found perfectly steam- 
tight, and it was employed at the recent Royal Naval Exhibition to car- 
ry steam at pressures ranging up to 150 lbs. per square inch. It is, how- 
ever, quite capable of resisting, under actual working conditions, even 
more severe tests than this, for a considerable quantity of the flexible 
tubing has been supplied to one of the leading railway companies to 
carry petroleum gas from the reservoirs to the carriages under a pres- 
sure of, in some cases, 200 lbs. per square inch. The tubing has also 
been applied with complete success to the pumping of petroleum oil, a 
liquid which has a peculiarly subtle power of penetrating joints of ev- 
ery description, and which furnishes a specially severe test for a flexible 
tube of this nature. In the manufacture of varnishes, in jam making, 
in various brewery operations, for the suction pipes for publicans’ beer 
engines, for organ blowing purposes, for carpet beating machinery and 
for speaking tubes, the new tubing has been used most successfully. 

An extensive field of usefulness can be predicted for this invention 
when employed for covering insulated wires for telegraphic and tele- 
phoning purposes. I have here some specimens of small cables 
Sheathed with the tubing. It would be quite impossible to drive a nail 





through a wire thus protected, and it would be practically impossible to 
crush it or to injure it by friction in the ordinary way, which points to 
its use for the shore ends of cables. The cheapnessof this mode of man- 
ufacturing the armored wire would be greatly in its favor. The tubing 
has been proved to be most valuable in lighthouses for supplying the oil 
to the wicks, which, as is well known, are moved by automatic machin- 
ery, and need a permanent flexible connection with the oil vessels. 

In all cases where a certain amount of flexibility is needed, together 
with the property of retaining the form when bent, the new material 
will be found to possess just that degree of stiffness that is needed. It is 
quite possible to produce tubes having a greater or less degree of flexi- 
bility, according to the requirements of the user, as this property de- 
pends, to a great extent, upon the form of the corrugations and the 
thickness of the metal strips employed. 

The tubing has been used for cooling purposes, to cover large shafts 
revolving at a high speed, and it might also be employed with advan- 
tage in the formation of worms for distilling and condensing apparatus. 
It has been applied to the hot calenders used for printing machines, and 
it has also been employed for gas irons for collar dressing, etc. 

In circumstances where a large temporary gas installation has to be 
rapidly carried out, or where workmen’s benches have to be supplied 
with movable gas burners, as also in chemical laboratories for the Bun- 
sen burners, the flexible tubing would be found most convenient. As 
already stated, it has been found to answer well as a suction pipe for hy- 
draulic and pumping purposes. 

Some few details respecting the weight of the tubing may be of inter- 
est. Thus, the tubing ;);-inch in diameter, at present the smallest size 
made, weighs 24 oz. per lineal foot— 
t-inch tubing weighs 3 oz. per foot. 
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The two smaller sizes have been tested up to 2,700 lbs. per square inch 
of hydraulic pressure; the }-half inch diameter tubing has withstood 
2,000 lbs. per square inch ; the larger sizes carry a gradually decreasing 
pressure down to 1,500 lbs. per square inch for the 1-inch tubing, but 
the bursting pressure depends somewhat on the gauges of the metal 
strips used in the manufacture of the tubing. 

A matter of great importance in the practical employment of tubing 
is the possibility of forming a good and secure joint or coupling. and 
this has been very successfully effected by means of a simple screw con- 
nection. A conical cup is provided, into which the tubing is fastened 
by hemp, with white lead or with solder, in the usual way, and a double 
thread union, with screw nut, serves either to connect the tube, or to 
attach it to another length of tubing; in this latter case, a second cone- 
end is provided for the other tube. For gas tubes, a simple ‘* push-on ” 
connection may be employed with advantage. Where a strong joint 
for low pressures between two lengths of tubing of the same size is re- 
quired, the simple collar joint, made in halves, and capable of being 
bolted together round the junction with a packing of India-rubber is all 
that is needed. It must be borne in mind that under no circumstances 
must tubing of this description be screwed, as this tends to destroy the 
helical structure and to expose it to leakage. 

The priceof this new tubing compares very favorably with that of similar 
tubes of rubber, and when its superior strength and durability are taken 
into consideration, any slight additional expense at the outset will soon 


be compensated for. 

I have now brought under your notice some of the more important 
varieties of flexible tubing. It has been my endeavor to set forth the 
principles on which, in tubes of metal, this property is based, and to ex- 
plain how success may best be ensured in the production of such tubes. 
In conclusion, a new invention has been described, which, I believe, 
will be found to satisfy the conditions that have been laid down. I hope 
to have succeeded in convincing you that in the flexible metallic tubing 
we possess a material having a very wide range of application, and a 
great field of usefulness in many of the leading branches of industry. 
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Gas Meter and Water Pipes Damaged by an Electric Current. 
—_ 

Major Cardew recently presented to the British Board of Trade the 
following report respecting damage that was done to a gas meter of the 
Gas Light and Coke Company by contact with the wires of an electric 
company : 

My attention was called to this damage and to two very similar cases 
of damage to water pipes by Mr. Wilkins, clerk to the St. James's Vestry, 
on the 14th of March. It appeared that a lead water pipe supplying 
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the premises of Mr. Barker, pastry cook, etc., whose shop is closely ad- 
jacent to that of Mr. Peat, had been eaten through twice within a few 
months. I examined a piece of pipe which had been thus damaged, 
and the appearance was suggestive of electric action. Mr. Barker's 
employees also averred that they had sustained electric shocks from 
touching the handle of a water tap on a boiler in metallic connection 
with the lead pipe. As the possibility of electric shocks was a very 
serious matter, I lost no time in having the main of the London Electric 
Supply Corporation exposed. This main terminates in a ‘‘dead end” 
nearly opposite Mr. Barker’s shop, and I thought it possible that there 
might be serious leakage from this. But it turned out to be in very 
good order, and no shock whatever could be obtained from the outer 
casing of the main. The action on the water pipes, also, was much 
more likely to be occasioned by a main supplying continuous current. 
On the 29th March I examined the gas meter on the invitation of the 
chief inspector, and its appearance was thoroughly in accordance with 
the theory of galvanic or electrolytic action as the cause of the damage. 
Two holes had been eaten through the back of the meter where it had 
been in contact with a damp wall, the rest of the meter showing no 
signs of corrosion. On the 30th March I received an intimation from 
Mr. Wilkins that Mr. Barker’s water service pipe had again failed. 
The ground was opened to remove the defective pipe, exposing a portion 
of the culvert of the St. James’s and Pall Mall Electric Light Company, 
which was laid just above the water pipe ; and by means of a few tests 
with a galvanometer I satisfied myself that there was a steady difference 
of potential of about 6 volts between the iron culvert and the water pipe, 
the culvert being negatively charged as regards the pipe. This 
appeared to me sufficient to account for the mischief, and I notified the 
chief engineer of the St. James’s and Pall Mall Electric Light Company 
of the results of my test, and requested him to give me notice when the 
culvert was opened, in order that I might be present. Accordingly, I 
was informed that this would be done on the morning of the 5th April. 
On account of some very important experiments with the new standard 
ampere balance, I was unable to inspect the culvert until the afternoon, 
by which time it had been partially opened. There was a good deal of 
water in it, and in some places this had evidently touched the positive 
main. There were also three lead covered wires which had been used 
as ‘‘ pilot wires,” lying loosely at the bottom of the culvert. Two of 
these wires had been fused, evidently by a considerable current, and a 
good deal of the insulation burned, as was evidenced by a sooty deposit 
on the main conductors and the culvert at the spot. This had occurred 
at two separate places, one being near Mr. Barker’s shop and the other 
opposite Mr. Peat’s. I have little doubt that a connection between the 
negative conductor and the iron of the culvert was effected by the fused 
and stripped ends of these pilot wires. This is confirmed by the follow- 
ing facts: At the time of my inquiry last November into the explosions 
which occurred on this Company's system of mains, I found that the 
insulation of the negative side of their system of mains from earth was 
very defective. This fault was very persistent, but until the culvert 
was opened on the 5th April it had not been localized and removed. 
Immediately, however, that this section of the main was disconnected 
to enable the culvert to be opened, the fault on the system disappeared, 
and the potential of the positive main from earth, which had been per- 
sistently about 190 volts, fell to about 110 volts. The explanation 
of the action is, I consider, this: The negative main has been for 
some months in metallic connection with the culvert in one, or, 
perhaps, two places in this part of Piccadilly. If the insulation of the 
positive side had been perfect no electric action would have resulted. 
But this was not, and in fact, could not be, the case. Consequently a 
leakage current, was continually passing to earth from the negative at 
this place, and an equal current in the aggregate from the positive side 
through many small leaks. The lines of flow of current would be to 
absolute earth or zero potential in all directions. Any water pipes or 
gas pipes in the vicinity would be practically at zero potential through- 
out on account of their metallic connection with the whole mass of the 
water or gas mains of London. Consequently the lines of flow current 
would, to a large extent, converge on any such pipes in the immediate 
vicinity, if only separated from the charged conduit by earth. In other 
words, there would, necessarily, be a flow of positive electricity from 
such pipes to the surrounding earth, and thence to the charged culvert. 
But the flow of positive electricity from a metal into a damp medium, 
or water, is always necessarily accompanied by the generation of oxygen 
at the surface of the metal—which, if oxidizable, is thereby corroded. 
This is the action which has destroyed the water pipes. The gas pipe 
happened to be laid in bitumen, and was thereby protected, but the gas 
meter, touching a damp wall within the influence of the leakage, was 
affected. 





The state of the system of the St. James’s and Pall Mall Electric Sup- 
ply Company, so far as it has been brought to my notice, may be briefly 
summed up as follows : In September last two explosions occurred, due 
to accumulations of gas and water respectively, a faulty pilot wire caus- 
ing the explosion of gas. On 8rd November I held an inquiry into 
these explosions, and from information given me by the engineer to 
the Company, I proposed a test which was carried out shortly after- 
wards, and revealed the existence of a very serious earth connection on 
the negative main. This earth connection the Company were unable 
to localize and remove, and it continued in existence until the 5th April, 
when it was removed by disconnecting the section of main opposite Mr. 
Peat’s, in Piccadilly. The local effect of this fault has been the damages 
now reported on, but it is certain that an equivalent oxidation of metal 
must have occurred on the positive main, or the house wires and 
apparatus connected with it, and it is not yet proved that this destruc- 
tion has been so distributed as not to amount to material damage at any 
one point. On examination, it is again discovered that the fault origin- 
ated in the pilot wires. In my report of inquiry I recommended that the 
Company should at once remove all pilot wires from the interior of their 
conduits. The Company stated, in answer to this, that they would, as 
far as possible, be removed, but that they found the wires had, in 
many cases, adhered firmly to the bottom of the culvert, and could, 
with difficulty, be removed. These wires, however, in the portion of 
culvert which was opened on the 5th April, did not appear to be ad- 
herent to the culvert in any part. 

The steps to be taken by the Board of Trade to provide against the 
recurrence of similar faults and their consequences, will, I think, re- 
quire very mature consideration, but I have no hesitation in recom- 
mending that the Company should, without further delay, remove 
every portion of the pilot wires from their culverts and should test 
throughout their system of culverts for the existence of any appreciable 
difference of potential between the iron culverts and the gas and water 


pipes. 








SPECIAL ENGLISH CORRESPONDENCE. 


en 
COMMUNICATED By Norton H. Humpurys. 
SALISBURY, May 10, 1892. 


The Centenary of Gas Lighting.—Oil for Making Gas.—A New Dan- 
ger.—Reading the Meter. 


It is just 100 years ago since a Scotchman, by name William Murdock, 
while acting as resident foreman for the firm of Boulton & Watt, at a 
weekly wage that an artisan of the present day would refuse, lighted his 
residence at Redruth, in Cornwall, with coal gas. His ostensible occu- 
pation at that time was the perfecting of the steam engine as applied to 
large pumps for keeping the water down in mines, etc., and this proved 
so engrossing or so much to his taste that the science of gas lighting was 
allowed to lay by for years as a sort of hobby. Murdock himself seems 
to have had some idea of the practical value of his discovery, for he be- 
stowed a great deal of attention on it and tried many experiments with 
various kinds of coal, etc., but his employers discountenanced it as 
likely to lead him away from the pumping engine. At Redruth, also, 
Murdock constructed a model working steam locomotive, which is gen- 
erally believed to have been the first of its kind, and he was the inventor 
of a large number of important details in connection with steam en- 
gines, amongst others, the mechanical combination known as the ‘‘ ec- 
centric.” It is only natural, then, that the name of Murdock should 
come in for a great deal of attention at meetings of gas managers and 
elsewhere, this year. At a gathering of Scotch gas engineers held a few 
weeks since, the chairman, Mr. T. Douglas Hall, of Montrose, exhibited 
a photograph of Murdock’s house at Redruth, and also one of the model 
locomotive made by him; and he mentioned that the well known engi- 
neering firm of Tangye Bros., Birmingham, had lately fixed a tablet on 
the wall of the house, bearing the following inscription: ‘‘ William 
Murdock lived in this house 1782-1798. Made the first locomotive here, 
and tested it, in 1784. Invented gas lighting and used it in this house 
in 1792. Erected by Tangye Bros., Birmingham.” The North British 
Association of Gas Managers have had the question of a Murdock me- 
morial in hand for some time, and have just placed a commission for a 
marble bust of the inventor in the hands of a noted sculptor. When 
completed, it is to be placed in the Wallace monument at Stirling, and 
will be unveiled with some ceremony in about two months’ time. 

I suppose few industries have spread so widely, or amongst such dif- 
ferent classes of people, as that of making gas. The gas works follows 
close upon the wake of the railway station and the post office, as an ev- 
idence of modern civilization, in all parts of the world, even where coal 
is rated at £20 per ton, or so. There is not only the actual making of 
gas, but also of the construction of the necessary apparatus, such as re- 
torts, ironwork, gasholders, tanks, pipes, meters, fittings and stoves. 
Even where many of these have to be imported ready for erection, the 
gas works employs a lot of local labor. It is questionable whether any 
line of industry provides for the employment of so many ‘‘ hands” from 
first to last as the one with which we are connected. When one sits 
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down quietly and glances over the operations of gas making as applied 
at this day, it is evident that the world has known no one who possesses 
a greater claim to be considered, in the fullest sense of the word, a ben 
efactor of his race, than William Murdock, the modest, retiring and 
unassuming inventor of gas lighting, of whom his fellow-countrymen 
may well be proud. 

Another notable feature at this year’s meetings of Gas Managers, is 
the attention that is being devoted to the use of oil for making gas. Out 
of seven papers to be read at the forthcoming meeting of the Incorpora- 
ted Institution of Gas Engineers, four are devoted to oil, whilst a fifth 
treats of water gas and will necessarily include some reference to oil. 
The five papers to which I allude are as follows: ‘‘ Oil Gas Manufac- 
ture,” by Mr. A. F. Browne, of Rotherhithe ; ‘‘ The Use of Oil for Car- 
bureting Gas,” by Prof. Vivian B. Lewes ; ‘‘ Notes on the Enrichment 
of Coal Gas with Liquid Hydrocarbons,” by Mr. T. S. Lacey, of Pim 
lico ; ‘* The Comparative Value of Various Oils for Enriching Coal Gas,” 
by Mr. E. L. Pryce ; and ‘‘ The Technology of Water Gas,” by Messrs. T. 
Goulden and A. M. Paddon. With so much ‘‘oil” the meeting ought 
to go through very smoothly. Three of the papers are by engineers of 
The Gas Light and Coke Co., from which it appears that this large un- 
dertaking has been giving active attention to methods of gas making 
other than that generally used in this country. Carbureting gas was also 
the subject of a paper read at the Southwest of England District Asso- 
ciation of Gas Managers, and at the recent meeting of Scottish gas engi- 
neers, Mr. J. Mackay, of Peterhead, recounted some experiments on a 
practical scale in the use of oil. I wish these gentlemen every success, 
for the general experience in the coal market during the last few years 
has been such as to render it most desirable that the gas engineer should 
have another string to his bow. Not only is there the question of price, 
but also of quality and of regularity in delivery Oil gasis now largely 
used for lighting railway carriages, and it is a question whether a gas 
company could not undertake this line of business, making the special 
rich quality of gas required for the purpose, and supplying it in a pure 
form to the railway company, and at the same time drawing upon it as 
an enricher for ordinary gas. 

Public attention has been attracted to the dangers incidental to the use 
of electric distributing wires or lines, by an official report presented to 
the Board of Trade on the subject, from which it appears that the mis- 
chief that may be done by escaping electricity is far more baneful and 
insidious than that due to escaping gas, and that gas and water pipes or 
fittings are particularly susceptible on account of their excellent connec- 
tion toearth. It has hitherto been supposed that in the event of elec- 
tricity leaking into, or on to, a gas pipe, the same would flow off quietly 
to earth, without interfering with anything. But it now appears that, 
if moisture 1s present at the place where the electricity enters the system, 
a condition which is extremely likely to obtain on account of the ex- 
cellent conducting power of moisture, a galvanic action will be set up, 
resulting in the corrosion of the metal. Ina residence situated in a 
well known London thoroughfare, two cases of a lead water pipe being 
eaten through occurred in a few months. Electric shocks were obtain 
able from a water tap in connection with the pipe. And a gas meter 
was corroded right through the outer case, at two places where it touched 
a damp wall, while remaining perfectly sound elsewhere. The import- 
ance of the matter is shown by the conclusions arrived at in the report. 
While thinking that the steps to be taken by the Board of Trade to pro- 
vide against the recurrence of similar accidents will require very mature 
consideration, the inspector recommends that the suppliers of electricity 
should at once test their systems of supply throughout for the discovery 
of leakage. An unsatisfactory feature about the affair is that although 
the fact of loss or leakage may be known, it cannot be always found and 
stopped, for an instance is mentioned of a serious leakage that went on 
for six months before it was localized. It also appears that the use of 
iron or other conducting materials for enclosing the electric lines is ob- 
jectionable. If, on account of any defect in the insulating material,the 
electricity escapes, the whole line of culvert may become a source of 
danger to gas or water pipes in the vicinity. 

This is really the point of interest as regards the gas industry. There 
is no intention of belittling the value of, or exaggerating the dangers 
attendant upon a possible rival, but gas companies are held fully re- 
sponsible for every defect in their distributing system, by public opin 
ion, and almost to that extent by the law. In the case of a gas main 
being perforated by a leakage of electricity, and a serious casualty fol- 
lowing as a result, the general popular opinion would be that the gas 
company was in the wrong, notwithstanding every possible proof as to 
the soundness of the plant, and of the utter lack of any means by which 
the injurious action could be detected in the course of its progress. 
Even if matters did not go so far as this, there is the question of loss of 








gas. The reduction of loss by leakage has been carried to such a fine 
point that it is doubtful if there is any loss to speak of by actual leak- 
age. Differences in consumption of public lamps, stealage, and loss by 
slow and defective meters, are quite sufficient to account for the 3 or 4 
per cent. difference between the quantity actually sent out from the 
works and that which is paid for. If regard for public safety is not a 
sufficient inducement for the Board of Trade to take proper action in 
the matter, it will be necessary for gas companies to give their attention 
to it. 

I notice that the question of accuracy in reading meters has occupied 
some attention in America lately. This point, like many others, has 
two aspects. There is not only the possibility of overcharge, but also of 
not charging enough ; and if a bill is once sent in for 10,000 cubic feet 
less than it ought to be—a mistake that is very liable to happen—it is 
very difficult to recover the loss. All is well at the time. The customer 
calls at the office and pays the bill the day after it is left, instead of fol- 
lowing his usual custom of making the collector call several times. But 
next quarter, when the deficient 10,000 turns up on the bill—let us draw 
a veil over the scene. Then there is the fact that meters do not go 
‘fast’ nearly so often as a popular supposition has it. For every fast 
meter there are half a dozen that go slow, gradually decreasing until 
they stop registering altogether, sometimes occupying a year or two in 
the process ; and there are another half dozen that leak more or less at 
the valves, and pass unregistered gas. For this reason I believe that 
every consumer of less than 2,000 cubic feet per annum is a dead loss to 
the company and a minus quantity in the profits. The generally ac- 
cepted practice in England is to send two men to take the indexes. One 
carries a lantern and actually reads the figures, and the other, who is 
usually a clerk or inspector of good address, able to take complaints or 
advise about stoves and burners, carries the meter book and makes the 
entries. A page is left in this book for each meter, and in every case 
the consumption is figured out and compared with that previously reg- 
istered before leaving the premises. Some consumers bully the meter 
man about the bill or the quality of the gas, and others try soft soap 
under the mistaken belief that it will influence the amount of the bill. 
I know of one consumer who for years presented the inspector with a 
gratuity at each quarterly visit, not from generosity, but because he be- 
lieved it ‘‘ paid” todo so. So the clerk attends to the customer, leaving 
his assistant free to read the index. In England the gas bill is always 


sent in quarterly, and another good plan isto take an extra reading in the 
middle of each quarter, simply as a check on the ordinary reading. 
By this means slow or doubtful meters are more readily detected, and 
the liability to error is diminished. The advantage thus gained more 
than covers the extra cost, and therefore this system is gaining ground. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
ee 

“©. H. D.,” writing to the JourNAL, from Milwaukee, Wis., under 
date of the 14th inst., says: ‘‘ While in Kansas City, Mo., on May 10th, 
I was highly pleased at finding that that day had been set by the ener- 
getic Secretary of the Gas Company, Mr. Walter Woollcott, to inaugu- 
rate, by luncheon at 12, and lecture at 3 p.M., the ‘Cooking by Gas School 
Class.’ Mr. Woollcot undertook this work with but one point in view, 
and that point was ‘success.’ He not only advertised the fact by the free 
use of printer’s ink, but even went so far as to have a statement made 
respecting his purpose from the occupants of many of the pulpits in the 
Kansas City churches. With all kinds and makes of gas stoves, the dis- 
play was indeed creditable ; and, although the the day was raw and 
rainy, the room was at all times well filled with visitors. The lecture in 
the afternoon, by Miss Mary C. Thompson, from the Boston School of 
Domestic Science, was a complete success. The gallant Colonel Payne 
(President), of the Gas Company, and his charming bride, assisted the 
Mayor of the city to present Miss Thompson to the audience, and her 
discourse and explanations were listened to with close attention. During 
the ensuing fortnight Miss Thompson will give a complete course of 
demonstration lessons in cooking by gas at Kansas City, under the 
auspices of the Company. Secretary Woollcott deserves high praise for 
his very complete arrangement of a plan for introducing the gas stove 
and its many merits to the housekeepers of the city; and perhaps by the 
time ‘the leaves begin to fall,’ he will have the satisfaction of reporting 
to his Company that its gas stove business has not only been greater this 
year with it than ever before, but that the people using them understand 
thoroughly how to manage them. In that event the money expended 
on ‘instruction account’ this May shall have been returned to the Com- 
pany 100-fold.” 


A VERY enjoyable occasion was that which occurred in Bridgeton, N. 
J., on the evening of the 12th inst., when Mr. and Mrs. Benjamin 
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F. Harding received the congratulations of a host of their friends, in 
commemoration of the 25th anniversary of the Harding wedding day. 
The pretty residence on East avenue was a bower of flowers and ablaze 
with light, and the happy couple looked it to the letter that marriage is 
not a failure. Of course, we take it for granted about every gas man 
knows that Mr. Harding is the moving-spirit of the Bridgeton Gas Light 
Company. May their silver wedding be the prelude to a golden one. 





WritinG of New Jersey gas affairs brings to mind a very novel plan 
for increasing gas sales that has been evolved by the go-ahead Manager 
of the Freehold (N. J.) Gas Light Company—Mr. C. A. Bennett, Jr. 
When Mr. Bennett took hold of this Company, its fortunes were at a 
very low ebb, the result of neglect on the part of those interested. What 
with indifferent, or worse, service and absurdly high selling rates, the 
proprietors had about decided that there was ‘‘ nothing in the gas busi- 
ness,” and were in fact almost ready to close down the works. As 
sometimes happens, Mr. Bennett, in an indirect way, became interested 
in the Company’s affairs, and from indirection subsequently had his 
attention directly called to the Freehold gas situation. Looking the 
situation over, and having gained control of the works, his first move 
was tu cutthe gas rates and then planned to improve the plant, which 
delicate attention it could well afford. To make the story a short one, 
the result is that the plant is physically any number of times better than 
when he prescribed for it first, and financially the shareholders are 
treated to the oddity of receiving bona fide dividend checks. Well 
enough, however, does not suit the active Mr. Bennett, who, in the de- 
sire to increase the Company’s send-out has offered the following propo- 
sition to the residents: ‘‘ During May, June, July and August, 1892, 
the Gas Company will pipe for gas, free of charge, 20 houses in Free- 
hold, upon the following conditions: First, the house must be situated 
near a gas main ; second, the person living in the house must be the 
owner thereof ; third, no more than 8 outlets free; fourth, the person 
for whom the piping is done must pay the cost of connecting to the 
mains, which must be done as soon as the house is piped ; fifth, the per- 
son for whom it is done must guarantee to burn at least $12 worth of 
gas per year for 3 years from the month following that in which the pip- 
ing is finished ; sixth,the person for whom the work is done will remove 
carpets and furnish a carpenter to do such carpenter work as may be 
necessary ; seventh, houses will be piped in the order in which applica- 
tions are received. Twenty houses is positively the limit, and those 
desiring to take advantage of this offer should make early application.” 


ANOTHER chapter in New Jersey gas history was recently composed 
at Perth Amboy, where a general shaking-up in the management of the 
Company occurred early this month. The annual meeting was 
chosen as the time for the overhauling, and those present assisted in 
probably the liveliest assemblage that ever discussed the Company’s 
affairs. The session was opened by the reading of the resignation of the 
President and Treasurer, Mr. William Halli, and then the stockholders 
selected the following Board of Directors: Patrick Convery, John Kean, 
William H. McCormick, E. R. Pierce and J. L. Kearney. The Direc- 
tors subsequently perfected the following organization : President, P. 
Convery ; Secretary, M. A. Brown; Treasurer, J. L. Kearney. Mr. 
Brown, who has acted as Secretary and Superintendent of the Company 
for some time back, was also re-appointed Superintendent. He was in- 
structed to examine into the condition of the Company’s property, and 
to report the actual facts connected therewith to the Directors at the 
earliest possible moment. The residents of Perth Amboy may take it 
for granted that this reorganization is not a flash in the pan, but that 
the new management means to and will improve the gas service of the 
city. That this may be effected will require the expenditure of consid- 
erable money in plant—both manufacturing and distributing. 

A SHARP bit of practice on the part of the promoters of the Erie 
County Gas Fuel Company, of Buffalo, N. Y., was neatly checkmated 
the other evening, by Ald. Williamson, at a meeting of the Lamp Com- 
mittee, of the Buffalo City Council. Ald. Rampsperger was in the 
chair, and in answer to his call for the consideration of unfinished busi- 
ness, the matter of the amendment to the Erie County Gas Fuel Com- 
pany’s petition—it was originally incorporated to permit its promoters 
to supply natural gas in Erie county—was brought up. The amend- 
meut proposed to confer on the Company the right to use a process 
for giving a perceptible odor to natural gas ; also, to permit it to supply 
a gas consisting of a mixture of natural and artificial gases ; again, if at 
any time the supply of natural gas should become inadequate to meet 
the demands of the consumers, the Company was to be authorized to 
supply its patrons with manufactured gas, to be used for fuel, or general 





heating purposes only. Mr. Franklin D. Lock, as attorney for the 
illuminating gas companies of the city, argued against the second and 


third propositions. He urged that the Erie County Company had no 
| right to manufacture gas without going through the process of reorgan- 
| ization that should characterize a Company that proposed to engage in 





| a business foreign to that for which it was originally formed. He con- 


tended that the local legislature could not, conformably to the laws of 
the State, alter completely the scope of a corporation formed under the 
State laws for the performance of certain specified purposes. Further, 
that it should not be allowed to compete with existing corporations, 
whose proprietors had invested millions of dollars in plant, ete., with- 
out being subjected to similar restrictions. Ald. Bissing, on the conclu- 
sion of Mr. Lock’s argument, moved a reference for a fortnight, which 
elicited an expression of opinion from Ald. Kissinger that the matter had 
been under their attention for a sufficiently lengthy period. Ald. Wil- 
liamson then moved that the petition be filed away ; and it was so or- 
dered. 


Mr. N. T. MEGINNIS has been elected Secretary of the Consolidated 
Gas Company, of Baltimore, Md., vice the late Colonel L. R. Smoot. 
This is in line with true civil service principles and practice, as Mr. Me- 
ginnis has been in the service of the Company for several years. Since 
1884 he has acted as its Auditor and Assistant Secretary. 








WRITING of the Baltimore Consolidated Company brings us face to 
face with the knowledge that we can again say: ‘‘ We told you so.” 
The clever business management of Col. Hall and his associates, aided 
by the splendid engineering skill of Mr. Hambleton, culminated in the 
declaration by the Company, on the 14th inst., of a semi-annual divi- 
dend of 2} per cent. on the capital stock. Those who are conversant 
with the legacy of the past to the Baltimore Company, in the shape of 
capital on capital, bequeathed to the present management, as the result 
of indifference, cupidity and piracy of the decade marked by the figures 
1870-80, will agree that wonders have been wrought in this early pay- 
ment of a dividend. Our advice of a month ago to purchase Baltimore 
Consolidated is well borne out, and at anything under 75 itis a decidedly 
cheap purchase—al ways provided the present management remains in 
control. 


At the annual meeting of the Winona (Minn.) Gas Light Company 
the shareholders received assurance, in the shape of figures from the 
books, that gas is the light of the present. So, un the principle that those 
who succeed are likely to lead on to success, the executive management 
was called upon to succeed itself. The list of officers elected was: 
Directors, H. W. Lamberton, Thomas Wilson, H. C. Bolcom, H. 
Stevens, W. H. Laird and P. M. Cockrell. President, H. W. Lamber- 
ton; Vice-President, Henry Stevens; Manager, H. C. Bolecom. The 
Directors determined to make important main extensions this season. 





AN inclosure from Cedar Rapids, Iowa, under date of the 12th inst., 
informs us that an action for damages has been instituted by the 
National Gas Light and Fuel Company, of Chicago, against the local 
gas company, complainant alleging an infringement of patents owned 
by it. Defendant some time ago contracted with the National Gas and 
Water Company, of Chicago, for a water gas apparatus, and was guaran- 
teed by the erectors from all loss based on a possible contest as to the 
patented rights involved. As the guarantee is an ample one, and a 
solvent one as well, the legal conflict will rest with the Chicago con- 
structing companies. The case will be tried before the next term of the 
U.S. Circuit Court for the Cedar Rapids district, and is likely to be 
quite a celebrated one. 


THE Meriden (Conn.) Gas Company will extend ils mains this season ; 
and it could do so with profit. 





Tue following circular, issued last week, mainly at the instance of 
Messrs. R. D. Wood & Co., of Philadelphia, ought to be carefully read 
by those to whom it is addressed: ‘‘ It was originally determined by the 
World’s Fair Commissioners, at Chicago, not to permit any concentrat- 
ed exhibition of gas appliances, while making most ample arrangements 
for the exhibition of electric light and its appliances. Certain persons 
largely interested in the gas business of America brought sufficient 
pressure to bear upon the Commissioners to allot to them a prominent 
and satisfactory space for the erection of a building which would be 
occupied exclusively for the exhibition of the uses and appliances that 
have been developed in connection with gas. It was only after consid- 
erable effurt that this concession was granted by the World’s Fair Com- 
missioners. It has been proposed to construct such a building by sub- 
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scriptions from the gas companies, and from those interested in the 
manufacture of gas appliances. The benefits of this exhibition, both to 


| of the Department of Ohio, at the recent annual encampment (held at 
Piqua) of the Grand Army of the Republic. 


the gas companies and to those making machinery for them, cannot be | 


doubted or overestimated, and it would be agreat opportunity lostif such 
does not take definite and creditable shape. The money for the construc- 
tion of the building has, up to date, been largely subscribed by gas com- 
panies. The intention of the undersigned is to ask those whoare interested 
in the making of gas apparatus to subscribe liberally for the enterprise. 
The building which it is proposed to have, 380 feet by 150 feet, must be 
ready to be turned over to the World’s Fair authorities this year, and 
it will be necessary to raise fully $50,000 more than has been subscribed, 
in order to permit the Council having the matter in charge to go forward 
with the preparation of the plansand awarding thecontracts. As practical 
men, we can all realize the necessity of immediate action in order to have 
such a building constructed, and the necessity of assuring the Council of a 
financial support that may warrantthem in doing so. If this is not secured 
promptly the Council cannot go forward and erect the building, and the 
opportunity for securing the benefits of such exhibition will be lost. 
The great benefit that will result from the exhibition cannot be doubted, 
and it is hoped that all those interested will subscribe largely and 
promptly. This circular is sent out by the manufacturers who have 
heretofore taken interest in the enterprise with the hope that their fel- 
low-manufacturers will subscribe liberally toward it. Subscriptions 
should be sent in at once, and addressed to Mr. A. C. Humphreys, 
Drexel Building, Phila., Pa. The amount of subscriptions heretofore 
given range from $2,000 downward. Without liberal aid an enterprise 
of this character cannot succeed. It is an opportunity well worth se- 
curing.” 


THE Hammond Illuminating Gas, Fuel and Power Company has 
been incorporated at Chicago, by Messrs. William H. Taylor, John D. 
Cameron and J.-S. Given, Jr. It is capitalized in $100,000. > 





‘‘OBSERVER ” forwards the following, under date of the 14th inst. : 
‘Beginning with June Ist, the Middletown (Conn.) Gas Company will 
reduce its selling rate, on gas used for illuminating purposes, to $1.90 
per 1,000 cubic feet, from $2.10 per 1,000 cubic feet. If accounts are 
settled in ten days after the presentation of bills a discount of 10 per 
cent. per 1,000 cubic feet is operative.” In the circular issued by the Com- 
pany it is stated that the reduction is made to encourage an increased 
use of gas in the city. All consumers who do not use a dollar’s worth 
of gas each quarter will be charged a meter rate sufficient to bring the 
bill for that period to the sum specified. Gas used in cooking and heat- 
ing stoves, supplied through a separate meter, will be charged for at the 
rate of $1.60 per 1,000 cubic feet. The Company will make a sustained 
effort to largely increase the number of cookers in use in the city. A 
well assorted stock of stoves is on display at the office, and these are 
sold at net cost to the Company. 





THE offices of the St. Albans (Vt.) Gas Company are to be removed to 
the south side of Kingman street, or opposite the place where they now 
stand. 





THE City Council, of Manchester, Va., have under consideration a 
petition for the right to operate a gas works in that city. The ordinance 
provides ‘‘that the Company shall manufacture gas of a good, merchant- 
able character, equal in quality to that furnished by the city gas works 
of the city of Richmond to their consumers ; that for the first year after 
gas is turned on in the city the price for gas shall not exceed $1.50 per 
1,000 cubic feet. After the expiration of the first year the price charged 
isto be not more than that now charged by the city of Richmond.” 
The Company is to have an office in Manchester, where all gas bills are 
due and payable. The construction of the works shall be commenced 
within 60 days after the adoption of the ordinance, and be completed 
within one year after the commencement of the construction thereof. 
The owners of the gas works shall at any time after 10 years from the 
passage of the ordinance, whenever thereunto requested by resolution 
of the City Council, sell and convey to the city the system of gas works 
and all privileges and rights relating thereunto and then enjoyed by the 
Owners, upon tender and payment to them by the city of the said value 
thereof, which value is to be determined by appraisement. The privi- 
lege and license named in the said ordinance shall ‘‘ be exclusive in and 
to said Marcus Loeb, G. Loper Bailey, William J. Winegar, their asso- 
clates, successors and assigns, for and during the term of 25 years.” 





; GENERAL BUSHNELL’s right hand in the management of the Spring. 
field (Ohio) Gas Light and Coke Company—who, of course, is none 
other than Mr. J. W. R. Cline—was elected Senior Vice Commander 





AN inclosure from Saco, Maine, dated May 14th, conveys the news 
that Mr. Horace Woodman, who for 20 years was President of the Saco 
and Riddeford Gas Light Company, died at his home in Saco, on the 
afternoon of May 12th. Deceased was born in Benton, Kennebec 
county, Maine, in 1830, but in early youth took up his residence in Saco, 
where he eventually became prominently identified with the leading in- 
dustries and institutions of the twin cities of Saco and Biddeford. He 
was of an exceedingly ingenious mechanical turn of mind, as may be 
seen from the following record. In 1850 he invented a self-stripping 
cotton cord, which has been in use in many New England factories ever 
since ; in 1858 he invented the Woodman power and hand drill ; in 1862 
he established machine shops in Saco, where, until 1868, he manufac- 
tured mill machinery and mowing machines; in 1866 he patented a 
shingle machine, which is now largely used in the West; in 1873 he 
patented a fancy knitting machine ; and in 1878 he patented a positive 
motion cotton loom. In addition to his office in the Saco and Bidde- 
ford Gas Light Company, he was a Director in the Saco National Bank, 
and held a similar place in the management of the Saco and Biddeford 
surface railroad company. From 1851 to 1561 he resided in Biddeford, 
and while there served as a Councilman for two terms, and also acted 
as a member of the School Board. He was prominent in Maine Masonic 
circles. His wife and two children survive. 


SoME time ago Miss Eva E. Tubbs, of Cleveland, Ohio, sued the city 
for $10,000, on account of personal injuries occasioned by a stumble, 
due to a piece of pipe that projected over the level of the sidewalk. In 
her complaint she asserted that the pipe was connected with the city’s 
water supply system, but the authorities have filed a motion to substi- 
tute the Peopies Gas Light Company for the city as defendant, the 
authorities claiming that the pipe was a part of the Gas Company’s pos- 
sessions. Here is a chance for the celebrated General Meyer ‘‘ to point 
with pride ” to the securing of another ‘‘ reason” why illuminating gas 
should be sold for 60 cents per 1,000 in Cleveland. 


JupaGe H. K. Struve, of Seattle, Wash., is responsible for the follow- 
ing statement respecting the probable sale of acontrolling interest in the 
Seattle Gas, Electric Light and Motor Company to an Eastern syndi- 
cate : ‘‘ Certain Eastern parties have secured an option for all the stock 
of the present Company. No actual contract of sale has been made, 
but they have the right during the term of the option to examine the 
title, the condition of the plant, the books and the earning capacity. 
They will probably buy the stock, provided certain legislation can be 
had from the city, which is necessary to protect them in making main 
extensions.” In further explanation we might add that an ordinance 
embodying this legislation was introduced in the Council, late last April, 
and then referred to the judiciary committee and the corporation coun- 
sel. Under the charter requirements it cannot be acted on as yet. The 
Company’s charter, which is exclusive, has about seven years to run, 
and it now asks for an extension for 25.years from the passage of the 
ordinance, which is equivalent to an extension for 18 years from the ex- 
piration of the present ordinance. In return for such a franchise, 
which briefly stated means nothing else than the right to lay pipes in the 
streets for a term of 25 years, under the direction of the Board of Public 
Works, the Company offers to give up its exclusive franchise for the re- 
maining seven years and to waive any claim for damages it may have 
on account of the raising of the grade of Jackson street and adjoining 
streets. 





Messrs. ‘‘ Tom” Nevins, John Delmar, ‘‘ Tony” Barrett, and others 
interested in the bunko contract under which the city of Brooklyn pays 
50 cents per arc per night—the ‘‘ares” may have an actual candle 
power of 250—got quite a shock the other night, when a fire broke out 
in the DeKalb avenue station of the Brooklyn Citizens Electric Light 
Company. It is said that Nevins, who is Chief of the local fire deyart- 
ment—and an excellent fireman he is, beyond a doubt—was the first one 
to enter the burning structure ; it is a flimsy wooden barracks. Damage 
to the amount of only $5,000 is reported, so the fire Jaddies must have 
worked witha will. The circuits supplied with current for the arc 
lamps fed from the station were cut-out something less than 20 minutes. 





At the annual meeting of the Montclair (N. J.) Gas and Water Com- 
pany the following officers were chosen: Directors, A. B. Howe, E. 
Vanderpool, M. Plum, W. H. Baldwin, 8S. W. Carey, J. J. H. Love 
and M. M. Dodd; President, J. J. H. Love; Vice President, M. M, 
Dodd : Sec. and Treas., W. H. Baldwin ; Supt. John Cansbrook. 
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The Market for Gas Securities. 
— 

We understand that some of the New-York- 
Brooklyn coterie—most of them are young men, 
in every sense of the word—that imagine they 
are the conservators of the gas business of this 
portion of the country are very much exercised 
over what was ‘‘so flippantly said” in this 
column about the President of the East River 
Diving, ete., Gas Company. If these young 
men will only possess their souls in patience we 
will have something more to say about him in 
due time. In the meantime, the aforesaid Div- 
ing etc., Company isstill in embryo. Consoli- 
dated gas was strong during the week, and the 
same might be said of all city gas shares—par- 
ticularly so in respect of Mutual. 

Brooklyn shares are also strong and higher. 
The celebrated Mr. Addicks has made a bid for 
contro! in the old Brooklyn Company, said to 
be at the rate of $120 a share; but it is not 
likely that it will be accepted. It certainly 
ought not to be, for the shares are worth more 
money. Meanwhile, as near as we can make 
out, consolidation languishes. Baltimore Con- 
solidated has declared a dividend of 2} per cent. 
out of the earnings of the last half, and we 
strongly urge our readers that at anything un- 
der 60 these shares are a bargain. Chicago gas 
is in a nervous state, but to us it looks cheap at 
presentquotations. Laclede common is higher, 
at 214 to 22. 





Gas Stocks. 


Quotations by Geo. W. Close, Broker and 
Dealer in Gas Stocks, 


16 Wau St., New Yorx Orry. 
May 23, 
¢@” Al) communications will receive particular attention. 


2” The following quotations are based on the par value of 


$100 per share. 463 
Capital. 


$35,430,000 
500,000 
220,000 
4,000,000 
1,000,000 
170,000 
658,000 
3,500,000 
1,500,000 


Par. Bid Asked 
100 114} 1143 
50 -—— 90 
100 
155 


108 


Consolidated 
Central 
100 


150 
106 


110 
135 
100 


115 
102 


Municipal, Bonds 
DRS Siiniincss onennne 


150,000 


| 
| Standard Gas Co-- 
Common Stock 
Preferred .......+ 
Yonkers 
| Richmond Oo., 8. L..... 


8. F. Bonds.... 
Fulton Municipal....... 
Peoples 


| és sé 


| Metropolitan 

” Bonds (5’s) 
| Nassau........ jiiaeseeiabe 
ee ettisubnnicnnie 
| Williamsburgh 

sé 

Nut of Town Ges Companies. 


Soston United Gas Co. — 
| Is Series S.F. Trust 
“ad ia) oe ee 

| Bay State Gas Co.— 
ibsecktnircies ile 
| Income Bonds 
| Buffalo Mutual, N. Y... 
i. Bonds... 
Citizens, Newark 
Chicago Gas Company. 
Chicago Gas Light. & 
Coke Co.— 
G’t’'d Gold Bonds 
Equitable Gas & Fuel 
Co , Chicago, Bonds 
People’s Gas and Coke 
Co., Chicago— 
‘Ist Mortgage 
2d ” ° 
Consumers Gas Light 


| 
| 


Co., Jersey City 
BO Rriaktkeccecneise 
Cincinnati G. & C. Co.. 
Consumers Toronto.... 
Central, 8. F., Cal 
Capital, Sacramento, Cal 
Consolidated, Balt 
so Bonds..... 
Citizens Gas Lt. Co., 
Rochester, N. Y 
ee , 
East River Co., 
Long Island City..... 
SII. dias ackevnsiounes 
Hartford, Conn.......... 
Jersey City...... epetessone 
Louisville, Ky........0+0. 
Little Falls, N. Y........ 
- Bonds 
Laclede Gas Light Co., 
St. Louis, Mo.— 
Common Stock.... 
Preferred ‘‘ 


Gas 


Montreal, Canada 
Memphis (Tenn. ) Gas... 
Bonds. 
New Haven, Conn 
Oakland, Cal 
Peoples, Jersey City... 
Bonds. . 
Paterson, N. J 
Rochester, N. Y 
Syracuse, N. Y.......000 
San Francisco Gas Co. 
San Francisco, Cal.... 





Wilmington, Del.. ....,, 


5,000,000 
5,000,000 


346,000 
20,000 


2,000,000 
1,200,000 
320,000 
3,000,000 
300,000 
1,000,000 
368,000 
94,000 
870,000 
70,000 
1,000,000 
700,000 
1,000,000 
1,000,000 


7,000,000 
3,000,000 


5,000,000 
2,000,000 
750,000 
200,000 
1,000,000 
25,000,000 


7.650,000 


2,000,000 


2,100,000 
2,500,000 


2,000,000 

600,000 
7,000,000 
1,000,000 


6,400,000 


500,000 
250,000 


1,000,000 
500,000 
750,000 
750,000 
2,570,000 
50,000 
25,000 


7,500,000 
2,500,000 
9,034,400 
2,000,000 
750,000 
240,000 


500,000 


10,000,000 


1000 
50 


1000 


1000 


100 
100 
1000 
100 
100 


89 
78 


603 


* £6 


110 

95 100 
155 160 
803 804 


90} 902 


974 
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ENGINES AND BOILERS. Is always ready to buy Coal Tar. 








THE GAS WORKS 
CONSTRUCTION CO. 


ENGINEERS AND CONTRACTORS 


FOR THE 


‘Ereclion of New or the Rebuilding 


Of Old Works. 


LAYING of CAST or WROUCHT 
IRON STREET MAINS. 


Special Attention Paid to the Building of 
Holder Tanks. 











MOSES 0. DER, W804 HGR 


816-18-20-22 Cherry St., Phila., Pa. 


Volumetric Lamp Governors 


FOR GAS LAMPS & HIGH-POWER BURNERS. 


GOVERNOR BURNERS 


for 


STREET LAMPS AND 
GENERAL USE, 


and 
GOVERNORS FOR ARGAND 
AND OTHER COMMON GAS 
BURNERS IN ALL SIZES. 


HORIZONTAL 
Governors 


Specially adapted for 
GAS STOVES, FURNACES, 
Etc., Ete. 

















It is well known that a large majority of all High Power Gas 
Lamps in the United States have my Governors attached, and 
they are always used by the leading makers ofthese lamps. To 
remove any excuse for the use by anyone of inferior and in- 
fringing Governors, a reduction in price has been made, and all 
exclusive contracts are cancelled. 


Correspondence Solicited with all who require a Reltable 
Governor. 
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GAS STOVES. 











Link-Belt Machinery Go. 


CHICACO, ILL., 
Will be pleased to furnish designs of 


Elevating and Conveying Machinery 


For the economical handling of Coal, Coke, Oxide, etc., 
in Gas Plants. 
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~ WETER REGISTER. 


Stamps the dials, pointers and number of 
the meter on a card direct from the Meter. 

Makes a permanent reading in which 
there is no possibility of mistake. 

Saves all expense and ‘trouble of re-readings. 

Meter Reader does not have to use light or pen. 

It is an absolute check against getting the read- 


It will increase the consumption of gas by reducing 
the friction between consumer and supplier. 


ER CO., 52 to 56 illinois St., Chicago, Ill, 
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The Gontinental Iron Works 


THOMAS F. ROWLAND, President. THOMAS F. ROWLAND, Jr., Secretary & Treasurer. WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents, 


BROOoOB LYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM NEW YORK TO GREENPOINT. 


BUILDERS OF 


GAS HOLDERS. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers. Purifiers, 
Valves, Etc., Etc. 


SELF-SEALING RETORT MOUTHPIECES & LIDS 


For Round, Oval, or “D” Retorts. 





THE HAZELTON BOILER. 


The Handiest, Safest, and Most Economical Boiler. 


THE HIGHEST STANDARD OF EXCELLENCE. 








Patented in the United States and Foreign Countries. 





THREE REGISTERED 
1 AiNeld #2 


THE HAZELTON tee = THE PORCUPINE 
BOILER. ames BOILER. 














TRADE MARKS. 





All Genuine Hazelton or Porcupine Boilers bear our Three Registered Trade Marks. 


BEWARE OF IMITATIONS. 


THE HAZELTON BOILER CO., 


MANUFACTURERS AND SOLE PROPRIETORS, 
General Office, 716 E. Thirteenth St., 
Works, Avenue D and Thirteenth St., New York, U. S.A. 


This Company is prepared to furnish Plants of Boilers of any desired capacity; solicits in- 
spection of those now in operation, and will forward proposals and other information on appli- 
cation. All imitations of the substantial features of this boiler are infringements, and will be 
prosecuted to the full extent of the law. Correspondence Solicited. 
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The following are a few of the Gas Companies using this Boiler: 
THE NEW YORK MUTUAL GAS LIGHT COMPANY ........... New York City. ST. PAUL GAS LIGHT COMPANY 
THE NORTH ADAMS GAS LIGHT COMPANY..... geownob en North Adams. Mass. NEWARK GAS LIGHT COMPANY Newark, N. J. 
THE WASHINGTON GAS LIGHT COMPANY Washington, D. C. CONSOLIDATED GAS COMPANY Baltimore, Md. 
CONSOLIDATED GAS COMPANY p swsie veces ceie Mam ORME. NASSAU GAS LIGHT COMPANY Brooklyn, N. Y. 
CONSOLIDATED GAS AND ELECTRIC COMPANY Port Chester N.Y. MILWAUKEE GAS LIGHT COMPANY............0005 cccecceces Milwaukee, Wis. 
HUDSON COUNTY GAS LIGHT COMPANY Hoboken, N. J. PITTSBURGH GAS LIGHT COMPANY Pittsburgh, Pa. 
HAVERHILL GA3 COMPANY Haverhill, Mass. MUTUAL FUEL GAS COMPANY Chicago, Il. 


Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of atlinial Dale: having amie a wae Chart or Map illustrating the various 
CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO, - - No. 32 Pine Street, New York. 


St. Paul, Minn. 
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J ewel Gas Stoves 


a + ARE THE BEST. : a 


*MADE*IN*«FIFTY-SEVEN *STYLES. 
Prices from 75 Cents to $66.00. 


For Details wre refer to the Jewel 1892 Catalog. 


JEWEL: FEATURES ARE: 


Burners with Sawed Slots. . Direct Needle Valves. 


Good Mechanical Construction. 


GEORGE M. CLARK & COMPANY, 


Makers, 


157-161 Superior Street, 





CHICAGO. 














Reliable Gas Ranges. 


XX FINEST IN THE WORLD. x xX 


QUR CHEAP RANGES LEAD. 


Same capacity as our high-priced Ranges, and their 
equal in all but finish. 

Cast iron tops, doors, and legs. Japanned sheet steel 
bodies. Sheet steel linings. 





Listing at $20, $22, and $24 for the Two, Three, 
and Four-Burner Ranges. 
Burners operated with Steel Needle Valves, produ ing 
sharp blue flames even when turned low. 


Not excelled in baking, broiling, or cooking. 


Reliable Ranges 3 are sels in all sizes known. 





Send for Catalog. 


THE SCHNEIDER & TRENKAMP COMPANY, . - Cleveland, Ohio. 


New England Depot, the GAS APPLIANCE EXCHANGE, 22 West St., me, Mass. 
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THE BERLIN IRON BRIDGE CO., 
Engineers, Architects s Bldrs. of Iron & Steel Buildings 


CHAS. M. JARVIS, BURR K., FIELD, 
Pres. & Chief Engr. Vice-President. 
F. L. WILCOX, GEO. H. SAGE, 
Treasurer. Secretary. 





Office and Works, No. 6 Railroad Avenue, - - EAST BERLIN, CONN. 


Send for our Illustrated Catalogue. 











Sa Saas: lave 


| (=e This article may be described as elegant 
THE CoV Ee aa N M Ee NT WAT E re PROOF PAI | . - in appearance, strong, durable, and possessing many special 


qualities of its own. It allows the opening of the pages per- 
fectly flat, whether one or several numbers are in the binder 
THE GOVERNMENT WATERPROOF PAINT CO., 104 High Street, Boston, Mass. Any number can be taken out and replaced without disturbing 


orem — he others. The papers are not mutilated for subsequent bind- 














Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 








cS ing in permanent form. The binder is supplied with gilt side 

R le a’s Rheometric Governor Burner title, and is an ornament to any desk or reading table. The 

app y ] JOURNAL, filed in the Handy Binder, becomes a volume of great 

alue, always convenient for instant reference. Handy Binder, 
Postage paid, $1.00. 

A. M. CALLENDER & CO., 32 PINE STREET, NEW YORK CITY. 


Free Sample and Special Price to Gas Light Companies. 








ATHENS Gas Light CoMPANy,) 6 = > “Rea Sasa 

ATHENS, OHIO, April 13, 1889. § F | d | A lj os 
H. W. Rapp.eye, Esgq., 1345 Arch St., Philadelphia, Pa.: we all ts pp ications 
Dear Sir—I use your Burners exclusively upon our street lamps, where 
they give good results and better satisfaction than any other Burners I have 

used. Can’t do without them now. Yours truly, 
C. H. WELCH, Supt. 

7a 7 PLATES, AND 607 OTHER ILLUSTRATIONS. ROYAL 


H. w. RAPPLEYE, 2814 Poplar St., Phila., Pa. OCTAVO, PaGEs xx, 802. HANDSOME CLOTH, $7-50. 


A. M. CALLENDER & CO., 32 Pime St., N. ¥- 





By E. J. MILLS, D.Se. F.R.S., and F. J. ROWAN, C.E., assisted 
by others, ncluding Mr. F. P. Dewey, of the 
Smithsonian Inst., Wash., D. C. 








PUNO OIC S Handbook for Gas Eugineers abd Managers. 


‘fhe present (the fifth) edition marks an important advance on those that have gone before. Considerable additions have been made to the text, 
and much of it has"been rewritten and otherwise improved. Price, cloth, ¢¢. A. M. CALLENDER & CO., 32 Pine St. N. Y 
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THE AMERICAN METER CO. 


Established 1834. Incorporated 1863. 
MANUFACTURERS OF 


Gas Meters, 


STATION METERS, 
METER PROVERS, PHOTOMETERS, 


Experimental Meters of all Kinds, 


AND 





























Standard 3 Diaphragm Dry Meter. Standard 2 Diaphragm Dry Meter. 


Apparatus for Testing the anny and quality of Gases. 
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OF ALL SIZES AND FOR ALL PURPOSES. 


Catalogues showing New Designs will be sent upon application. 


MANUFACTORIES, 
508 to 514 West Twenty-second St., N.Y. Arch and Twenty-second Sts., Phila. 125 & 127 S. Clinton St., Chicago. 


AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street San Francisco Cal. 
No. 810 North Second Street, St. Louis, Mo. 


GAS STOVE sHOW ROOMS, 242 Sixth Deen New York City. 
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ROOTS’ NEW GAS EXHAUSTER. 














THE P. H. & F. M. ROOTS CO. CONNERSVILLE. IND. 


S. S. TOWNSEND, Gin Agt., COOKE & CO., Selling Agts., 163 & 165 Washington St., N. Y. 


THE WALKER TAR * CARBONIC ACID EXTRACTOR: 











A very general demand exists, in both large and small Gas Works, for an apparatus that will be absolutely efficient in the removal 
of the Tar which passes the hydraulic main and condenser. Many attempts have been made to accomplish this, but, I believe, without 
success, until the introduction, six years ago, in England, of the C. & W. Walker Patent Tar and Carbonic Acid Extractor. During 
these years this apparatus has been adopted by many of the most prominent Engineers, not only in England, but also on the Continent 
ef Europe and in other parts of the world. Several have been erected in the United States. 


“ The C. & W. Walker Tar and Carbonic Acid Extractor has been in operation at years, and I have used several kinds of apparatus and every expedient which has com¢ 
these works for the past six weeks, and is an unqualified success. It removes every to my attention for dealing with the difficulty, but without success. The Walker ap- 
particle of Tar from the gas in once passing through the apparatus, and a large per- paratus occupies comparatively small space, is less expensive than other systems, and 
eentage of the Carbonic Acid. I also feel quite sure that it prevents the formation requires but little attention. I carry 24-inc h seal, and have an automatic tar delivery 
and deposit of Naphthaline, because since I started the Washer I have had nostop- | valve. This Tar msene y,) 1s indispe nsable to gas makers. 
pages from this cause. These works have been seriously troubled with Tar for many | A. GERDENIER, Supt. Bridgeport (Conn.) Gas Lt. Co.” 


This Tar Extractor will perform its work with about one-fourth the usual fadiniinianets heretofore required. It is simple in construction, 
and can be supplied at a very reasonable price—less than anv other ever before introduced. Satisfactory results guaranteed in every instance. 


GEO. SHEPARD PAGE, Sole Agt. for the U.S., 69 Wall Street, N. Y. City. 


Gasholder Tanks & Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 
J. P. WHITTIER, 70 Rush St., near Division Av., Brooklyn, N. Y: 
A Large Quantity of Cround Fire Brick For Sale Cheap. 


1891 DIRECTORY 1891 


Or ADEEIOAN peaks COMPANIES. 


Price, - - - $5.00. 


A. M. CALLENDER & co, No. $2 Pine Street, New York City. 
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THE UNITED 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILA., PA. 


Owners of the Lowe, Granger-Collins, McKay-Critchlow (for car 
bureting Natural Gas), and Other Gas Patents. 


BUILDERS, LESSEES @ PURCHASERS OF GAS WORKS. 



































Standard *‘ Double Superheater "’ Lowe Apparatus, Especially Designed for the Use of Lima Crude Oil. 


Hirectors of 


WATER GAS PLANTS, 


(Either Independent or Auxiliary to Coal Gas Works), 


USING LIMA OR OTHER LOW GRADE OILS AND ANTHRACITE COAL OR GAS HOUSE OR OVEN COKE 








PAMPHLETS, PLANS, AND ESTIMATES FURNISHED UPON APPLICATION. 
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NATIONAL ‘ 


GAS LIGHT AND FUEL CO., 
No. 52 Lake Street, Chicago. 











FREDK HH. SHELTON, Managver. 


GAS WORKS 


Built, Remodeled, Leased, or Purchased. 





SA i . 
.: Deen Mele 1 te cre aero iene pak 





Sole Builders «: Springer Cupola System, 


Including Solid Arch, “Sliding” or “‘ Bye-Pass” Combustion Valve Forms, and all Modern Improvements. 





Also, by Special Arrangement with-the United’ Gas Improvement Company, 


ACENTS FOR THE WEST 


FOR THE “DOUBLE-SUPERHEATER,” “JUNIOR, AND OTHER FORMS OF THE 


Lowe Water Gas Apparatus. 
Full Information Furnished upon Application. 


GASHOLDER TANK CONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 
oe 























» ~ 
~ 


Tank Excavation and Mason Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W.C, WHYTE, - - - No, 15 Cortlandt Street, N. Y. City. 
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NATIONAL GAS4x» WATER Goa., 


21838 La Salle St., Chicago, Ill. 
Cc. D. HAUK, President & Manager. N. A. McCLARY, Secretary & Treasurer. E. E. MORRELL, Engineer. 











BUILDERS AND OPERATORS OF 


Gas Works and Water Works. 


WATER CAS APPARATUS A SPECIALTY. 


Guaranteed Estimates of Cost of Gas in Holder Furnished upon Application. 


CONNELLY IRON SPONGE AND GOVERNOR C0., 


(Successors to CONNELOY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 




















Saves money, saves labor, and is the most efficient purify ing material ever offered as a 
“TRON SPONGE.” 


substitute for lime. We guarantee a ‘8 large saving, both in cost of material and labor. 





OVER FOUR HUNDRED’ NOW IN USE! NO WORKS COMPLETE. ‘WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
iT IS THE ONLY RECOCNIZED AUTOMATIC GOVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 


STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
EXHAUSTER little space; uses very little steam; saves formation of carbon in retorts; increases yield 


10 to 15 per cent. No works too small to use them profitably. 











Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0, No. 351 Canal ms New York. 








WILBRAHAM GAS EXHAUSTER IRON Mass 


For Gas Purification. 


Acts immediately, and more efficiently 
than any other purifying agent 
now in use. 


Greenpoint Chemical Works, 


JOHN SCHRIEVER, Manager. 
|Greonpoint Ave. & Newtown Creek, Brooklyn N.Y. 
| 


JARVIS ENGINEERING CO,, 


61 Oliver St., Boston, Mass. 
CONTRACTORS FOR ERECTING 
COMPLETE STEAM OUTFITS FOR ELECTRIC 
LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 
To bura COKE SCREENINGS for Fuel. 


ARMINGTON & SIMS 00. ENGINES, 
Belting direct to Dynamos, without using Shafting. 


WHilLbBRAHAM BROSs.. SEND FOR CIRUULARS. 


REFERENCES.—Charlestown Gas & Electric Light Co., Char 
town, Mass.; Schenectady Gas & Electric Light Co., Schenect 


PHILADELPHIA, PA. N. ¥.; Brookline Gas Co., Brookline, Mass, 
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Wood's Gas Scrubbing and Enriching Apparatus. 


— 


32 





End Elevation. Side Elevation. 

The cheapest, simplest, and most effective apparatus for removing Tar and Ammonia, and enriching Gas, ever 
brought to the attention of Gas Manufacturers. With ordinary condensers and scrubbers the condensable illum- 
inants flow off to the tar wells and liquor tanks and are lost, but with Wood’s Apparatus these illuminants are saved 
and retained in the gas, thus increasing its illuminating power and making a great saving in the cost of enriching 
material. Where set up next after the Hydraulic main, this Scrubber produces an 8-0z. Ammoniacal Liquor. 


JAMES R. FLOYD & SONS, - - Nos, 531 to 543 West 20th Street, N, Y. City, 


FORT WAYNE ELECTRIC CO. 


FORT WAYNE, IND. 


MANUFACTURERS OF THE 


Slattery Induction System 
LONG DISTANCE INCANDESCENT LIGHTING. 


The Most Carefully Worked Out and Complete Alternating Current System of Electric Lighting in Existence, 








-—— AND THE-— 


WMW7O op 


Automatically Reputlatingsg 
Arc Dynamos AND LAMPs. 


Main Office and Factory, Fort Wayne, Ind. 


BRANCH OF FICES. 


NEW YORK, - 42 & 44 Broad Street. PITTSBURCH, PA. - - 533 Wood Street. 
PHILADELPHIA, - 907 Filbert Street. | DALLAS, TEXAS, - - - McLeod Building. 
CHICACO, - : 185 Dearborn Street. | TORONTO, CANADA, - 138 King Street, West. 





Wood Dynamo. 


SAN FRANCISCO ; 35 New Montgomery Street. MEXICO, F Adams’ Successors, - City of Mexico. 
BUFFALO - , . 228 Pearl Street. CUBA, Maicas & CO., - - Havana. 
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ENGINEERS. GAS AND WATER PIPES. 





GAS AND WATER PIPES. 


Pp. D. WANNER, Chairman. A. H. MELLERT, Mangr. of Wks. | 


wELLERT FouNDRY & macuiNe co. ua. WARREN FOUNDRY AND MACHINE CO., 
and READING FOUNDRY CO., Ltd. — = Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 





His RS 
NEST oe) x 
wipe 





Lowoaees CO 
specials—Flange Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 


General Foundry and Machine Work. : 
JOHN FOX, Selling Agent. 160 Broadway, N.Y. Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 


























GRSTARC 


N 


(italy 


TY 


THE OHIO PIPE COMPANY, § we 3, DRUMMOND, EMAUS PIPE FOUNDRY. 
BRANCH AND SPECIAL CASTINGS. | 
Joists, Cellar Grates, Sash Weights, etc. | SPECIAL CASTINGS AND LAMP POSTS. se ied» rsamaaieaed 


MANUFACTURERS OF 
DONALDSON IRON COMPANY. EMAUS, Pé 
Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe | 
GENERAL FOUNDERS AND MACHINISTS, | ‘CAST IRON PIPE AND SPECIAL CASTINGS 


Cast Iron Gas & Water Pipe, — 
NGASEWALERIPIP 
ee Uilee, Corbin Building, 192 Broadway, N. Y,| FOR WATER AND GAS. 











THE ADDYSTON PIPE AND STEEL COMPANY. 


CAST IRON CINCINNATI, OHIO. 

PIPE For MANUFACTURED » NATURAL GAS * WATER. 
SPECIALS, FLANGE PIPE, AND LAMP POSTS 

‘ To Gas Companies. | saseiiiabaiiaii Prest. ‘aaa ali icaiaaae eae Sec. & Treas. J. H. sical lial 


We make to order CAP BURNERS to burn any amount 
under a stated pressure. Send for samples. uy 


Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 
DETROIT, MICE. 


MAIN PROVING APPARATUS. 
Cc. A. GEFRORER 

n Flange Pipe, Branches & 
Special Casting's. 


248 N. Sth St., Phila., Pa. 


LUDLOW VALVE MFE. CO. CENERAL FOUNDRY WORK. 


=== ~—, a) Special Trays for Iron Sponge or Oxide of Iron. 


= a) Be 3 CHURCH’S TRAYS a Specialty. The Weston Standard 

































Reversible, Strongest, Most Durable. Most Easily Repaired. VOLTM & T 3 RS A N D AM M ET E R S e 
Pn \\ \\Ses ps ine sci, ve 
ea LA S| 
| es 


ever offered. A large 
Mh 


\ \\ 
= MWY LSS 


A variety of ranges, to 
meet the requirements 
— of all kinds of work. 
iad OFFICE AND WORKS, Send for Catalogue. 
38 to 954 River Street and 67 to S83 Vail Av : 
' Weston Electrical 


TROY, N.Y. 


Instrament Co., 


We also make the Cheapest and Strongest | 
REVERSIBLE BOLTED TRAYS IN THE MARKET. | Office & Factory, 114-120 William St, Newark, N. J. 


Send for Circulars. 





[_ == _—— ————_—_—___—— 


CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Bic. 


Also, Gate Fire Hydrants With and Without Independent 
Nozzle Valve. All Work Cuaranteed. 
WORES & GEN’L OFFICE: TREASURER’S OFFICE: 


Indian Orchard, Mass. 72 Kilhw & 112 Milk Sts, Boston, Masr 


pas 


gag! 


— — gigs! +» 
wu rm 


= 


,/ 


tor, etc., for Gas, Water, Steam, and Oil. 


48 in., outside and inside Screws. Indica- 
Send for Circulars. 


Hydraulic Main Dip Regulators, also 
Check Valves, Foot Valves, Yard- 
wash and Fire Hydrants. 


Send for Circulars. 





Vaives.—Double and Single Gate, } in. to 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 











J,H. GAUTIER & COMPANY 


OORNER OF 
GREENE AND ESSEX STREETS, 


JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


H. GAUTIER, Prest. CHAS. E. GAUTIER, Sec. & Treas. 
Cuas. E. GREGORY, V.-Prest. DAavip R. DALY Gen'l Mang’r. 


olay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay Hetorts, Fire Brick, 
Gas House and other Tile. 


v AN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, 8S Van Dyke St., Brooklyn, N. ¥. 








LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


AND 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. ¥ 














Works, 
LOCEPORT STATION, PA. 


—ESTABLISHED 1864.—— 


JAMES GARDNER, JR.., 


Office, Rooms 19 & 20, Lewis Blook 
PITTSBURGH, PA, P. 0. Box 373 


Buccessor to WiIittITAM GARDNER c& SON. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. S. 
H. A. NORTON, No. 92 WATER STREET, BOSTON, MASS., Agent for the New England States. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY 


ETORT WORK 


WORKS, Perth Amboy, N. J. 


OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Ketorts, 


BENCH SETTINGS, 


Fire Brick, Tiles, Etc. 





GEROULD'S IMPROVED RETORT CEMENT. 


A Cement of great value for patching retorts, putting on mouth- 
pieces making up al! bench-work joints, lining blast furnaces 
Economic 


and cupelas. This cement is mixed ready for use. 
and thorough in its work. Fully warranted to stick. 
PRICE LIST. 
In Casks, 600 to 800 Ibs., f.o.b. N. Y., at 5 cents per pound. 
In Kegs, 100 to 300 Ibs., * at6 “ nd 
In Kegs less than 100Ibs., “* sy * 


C.L. GHROUVULD & CO. 
5 & 7 Skillman St., Brooklyn, N.Y. 


Western Agent, H. T. GEROULD, Wichita, Kan. 


3 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
|Mermod-Jaccard Bldg., Rooms 307 & 308, 
| Broadway & Locust St., St. Louis. Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense esta»lishment is now employed almost entirely in 
the manufacture of 





‘Materials for Gas Companies 


| We have studied and perfected three important points. Our re- 
torts are made to stand chenges of temperature, the strongest 

| heats of the furnace, and the abrasion of feeding and emptying 

| We have the exclusive Agency for the West of the celebrated 


| 

| Kloenne-Bredel Full Depth and 
|  $Semi-Recuperator Benches, 
And also furnish and build 


Our Own Styles Semi-Recuperator Furnaces 
for the use of Coal or Coke as fuel. 








THOS. SMITH, Prest. AUGUST LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE, MD. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Ked and Buff Ornamental Tiles and Chim- 
ney Tops. Drain and Sewer Pipe (from 
2 to 30 imches), Baker Oven Tiles 
12x123x323 and 160x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 


Sole Agents the New England States. 








Kine’s Treatise on Coal Gas. 


A Standard text-book for the Engineers and Managers of Gas Works, and for all who are concerned or take an interest in the manufac 
ture and distribution of Coal Gas, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engime 


and of Gas Cooking and Heating Appliances. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 


A, M. CALLENDER & CO., 32 Pine Street, N. Y. City 
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FRED. BREDEL, 6... 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





% Gas Apparatus. x 


Main Office, 118 Farwell Avenue, Milwaukee, Wis. 


New York Office, 22 Beaver Street. 








FLEMMING’S 
GeneratorGas Furnace 





Materials furnished and Benches erected by 


J, H. GAUTIER & CO., - Jersey City, N. J.; 


Address as above, or D. D. FLEMMING, Jersey City, N. 3. 














AMERICAN 
GAS LIGHT JOURNAL 


$3.00 per Annum. 
A. M. CALLENDER & CO. 





32 Pine Street, N, ¥ 





MANUFACTURERS OF 


Globe Lamps, 


FOR 


Streets, Parks, Public 
Buildings, Railroad 
Stations, etc. 


LAMP POSTS 
A Specialty. 


The Miner Street Lamps. . Mi. . Jt Sree. 
Jacob G. Miner, 40 & 42 COLLEGE PLACE, - - N.Y. CITY. 


Gas Companies and others intending to erect Lamps 
No. 823 Eagle Ave., New York, N.Y. and Posts will do well to communicate with us. 


The American Gas Engineer 
and Superintendents Handbook. 


By WM. MOONEY. 


























38580 Pases, Full Gilt Morocco. Frice. $38.00. 





AWM. CALLLENDER & CO., 32 Pine St.. N. Y. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 


PRINCIPAL OFFICE AND WORKS, Waltham, Mass. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street, 








SINGLE, DOUBLE, e>.-_< sae a TUBULAR, PIPE, 


AND = = — = == AND 


TRIPLE LIFT a = SINUOUS FRICTION 


fasholiers, ei! (1) (0105, 


OF ANY CAPACITY. Seren UY as ae OF ALL SIZES. 


— 


TRON ROOF FRAMES AND FLOORS. 
Purifying Boxes, Center Seal or Valve Gonnections, Bench Work. 


Reversible Lime Trays. 
SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 


Cokc Barrows, Coal Wagons, and all Apparatus Requisite for a Complete Gas Plant 
— ALSO — 


Gas and Water Pipe, Flanged Pipe, 


Sugar House Work, and Special Castings of all Descriptions. 








Established isceél. Imcorporated i18s88sal1. 


KERR MURRAY MFG. CO. 


Pon. WAST Ne, IND. 





Those who are in need of 


Holders or (as Works Apparatus of any [jeseription, 


AND OF THE LATEST IMPROVEMENTS, 


will find it to their interest to 


CET AN ESTIMATE: FROM US 


before placing their order. 


As we make a Specialty of this Class of Work, and are Practical Builders 
and Manufacturers of same, 


with our long years of experience in the business, 


WE CAN GUARANTEE YOU SATISFACTION. 


Eetizmates, Flans and Specifications Furnished on Application. 
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BARTLETT, HAYWARD<&CO. 


Baltimore, Mid. 








Triple Double, & Single-Li PURIFIERS. 
GASHOLDERS. i CONDENSERS. 
on Holder Tanks, | ee — | Scrubbers, 
ee = BENCH “CASTINGS 
Cirders. OL STORAGE TANKS. 








BEAMS. Boilers. 


The Wilkinson ¥ Water Gas Process. 


THIRTY -CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


Pascal Iron Works, ©*t2'*"* Delaware Iron Works. 


MORRIS, TASKER & CO., 


INCORPORATED. 
OFFICE, 224 SOUTH THIRD STREET, - - PHILADELPHIA, PA. 


CONTRACTORS, BUILDERS, AND MANUFACTURERS OF 


Gas, Water @& Sugar Works 








Bench Castings. se Seema aa! IN Iron Roofs. 
Condensers. Street Stops, 

Scrubbers. Valves, ete. 
Purifiers. Stand-Pipes. 

Hyd. Carriages. Water & Oil 





Iron Floors, Tatks, all Sizes. 


Single, Double, nd Triple-Lift Gas Holders. 


SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & “stings. 
Plans, Specifications and Estimates for all kinds of Machinery furnished on applicatior. 
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( Millville, N. J Engineers, 
Foundries and Works: < Florence, Iron Founders, 
(¢ amden, ss & e € Machinists, 


No. 400 Chestnut Street, 
PHILADELPHIA, PA. 


GAS HOLDERS 


a SINGLE, DOUBLE «® TRIPLE LIFTS, 


WITH OR WITHOUT 
WROUGHT IRON OR STEEL TANKS. 





MANUFACTURERS OF 


CAST IRON PIPE. 
























MX 


PURIFIERS. CONDENSERS. SCRUBBERS. 








x 


aN 


SOLE MAKERS OF 


The Standard Mitchell Scrubbers 


(PATENTED) 


AE a 


ee 








NL vg i 
away: 3 








THE HOPPER AUTOMATIC GAS GOVERNOR, 
BENCH WORK, 
PLATE GIRDERS, IRON FLOORS AND ROOFS, 
THE TAYLOR REVOLVING-BOTTOM GAS - PRODUCER, 
HEAVY LOAM CASTINGS. 






NYS VW Sera 











HYDRAULIC WORK, 
LAMP POSTS, VALVES, ETC. 


_ ISBELL-PORTER COMPANY, 


G. G. PORTER, Prest. (Successors to SMITH & SAYRE MFG. COMPANY) CHAS. W. ISBELL, Secy. 


=) | * / x f \ 
“ N /] 4 i; W : / i X 
F: \ / 














ENGINECRS AND CONTRACTORS FOR THE 


Ponstruction and Fxtension of (as Works. 





POT om ee es, 
ere 2 oer 














Special Castings, Tees, Bends, etc. Exhausters. 
Bench Castings. Engines. 
Water Gas Generators. Steam Jet Exhausters. 
Hydraulic Mains. Exhauster Governors. 
Iron Floors. Compensators. 
Brenner Self-Sealing Retort Lids. Self-Acting Bye-Pass Valves. 
Tar Gates and Hydraulic Main Dip Regulators. Valves. 
Hutchison’s Tar Displacement Apparatus. Valve Stands with Indicators. 
Multitubular Condensers. Purifying Boxes. 
Standard Washer-Scrubbers. Purifier Valve System. 
Tower Scrubbers. Center Seals. 
Walker’s Tar and Carbonic Acid Extractors. Street Governors. 








. en ames 
<< ere rs 


Estimates, Drawings and Specifications Furnished for the Alteration, Improvement, or Extension of 
Existing Works or the Construction of New Works. 


ISBELINPORTHR COMPANY, 


No. 245 Broadway, New York City. 
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GAS WORKS APPARATUS AND CONSTRUCTION. - GAS 1 WORKS ‘APPARATUS AND CONSTRUCTION. 


JAMES R. FLOYD & SONS,  SG3r ACES MEG. CO. 


(SUCCESSORS TO HERRING & FLOYD) 
Oregon Iron Works 


rmrii we senein” SINE and Telescopic Gasholders, 


6 «Te pala IRON ROOFS, BRIDGES, LA STS, 
Engineers and Contractors | MP PO 


OR THE Water and Oil Tanks, Coal Elevator Cars, 
CONSTRUCTION OF COKE CRUSHERS, BENCH CASTINGS, 
& AS WORKS. | | and all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works, 


Rolling Mill Machinery and Heavy Castings a Specialty. ‘ 
MANUFACTURERS OF 








MANUFACTURERS OF 

















All Kinds of Castings and | ss,35,57.830'Min Strect. 16 16, 50, Sz ba & BO Maney Street: 
General Ironwork Cincinnati, Onio. 
GAS APPARATUS. 
Bench Castings, Regenerative and Half 1842, DEILY & FOWLER, 1992 
Regenerative Furnace Castings. Taaurel Iron Works. 


Cond , Scrubbers, Purifiers, ‘ é 
paver oo and Saacadiane, Address, No. 39 Lawrel Street, Philadelphia, Pa. 


Valves, BUILDERS OF 


wee owe GA SEOLDERS 
Self-Sealing Retort Lids, Improved 3 
Valve Stand and Indicator, 


Seller’s Cement. Single and Telescopic. 














Plans, Specifications, and Estimates furnished for Construction EXolders Built 1885 to 1891, Inclusive 
of New or Alteration of Old Works. Chester, Pa. Little Rock, Ark. Northern Gas Lt. Co., of Calais, Me. . Victoria, B. C. 
== | Hazleton, Pa. (2d.) Irvington, N. Y New York, N. Y. New London, Conn. (2d) Vancouver, B C. 
Staten Island, . » a pe N A , Willimantic, Conn West Chester, N. Y. Charlottesville, Va. 
Saugerties, N Y. (2) Montclair, N. J. Bay Shore, L. I. So. Framingham, Mass. 
Clinton, Mass. ies. uitis) Wondatock. Ont. Attleboro, Mass. Washington, D. C. Woonsocket, R. 
Chattanooga, Tenn. Malden, Maas. Santa Cruz, Cal. Newport, R. I. (2d) Simcoe, Can. 
Galveston, Texas. (3d.) Staten Island, N. Y. (2d) Erie, Pa. (2d) Morristown, N. J. Pittsfield, Mass, (2d) 
Fort Plain, N. Y. Woodstock, Ont. West Chester, Pa. (2d Lebanon, Pa. Chattanooga, Tenn. (2d) 
Brunswick, Ga. Malden, Mass. Lancaster, Pa. (3d Oakland, Cal. So. Bethlehem, Pa. (2d) 
Port Chester, N. Y. Paducah, Ky. Tacony, Pa. (two) Central Gas Lt. Co., New ** Vassar College,’’ N. Y 
New Rochelle, N. Y. Norwich, Conn. Mount Vernon, N. Y York City (2d) So. Chester, Pa. 
FOUNDERS AND MACHINISTS, Salem, N. J. (3d) Seattle, W. T. Binghamton, N. Y. Tacoma, Wash. Cumberland, Md. 
Omaha, Neb. (2d) San Diego, Cal. Concord, N. H. Knoxville, Tenn. Auburn, N. Y. 
CHIC Oo I Lynn, Mass. (2d) Westerly, R. I. Dover, Del. (2d) Pottstown, Pa. DesMoines, Ia. 
AGO, ILL. 














Gas Works Apparatus,, ILLUMINATING Gas! FUEL Gas! 
Benen worx | he Loomis Process. 


N ful tion at Works of John Russell Cutlery Co., Turner's Falls, Mass., and 
SPECIALS LAMP POSTS a a Disston’s Sons’ Saw Works, Ar a — ” 


SCRUBBERS, The Cheapest Gas Generating System in the World. 








Iron Roofs and Floors. Plans and Estimates Furnished. 
Plans and Estimates furnished for new works or extensions of BURDETT LOOMIS, —_- oe am cada Gonn. 








WM. HENRY ‘WHITE, 


No. 32 Pime Street, - - - New mi City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plazgs sud Estimates Furnished 
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GAS COALS. CANNEL COALS. COKE CRUSHERS. 


JAMES D. PERKINS. : KI N . ) Ay, CO F¥. SEAVERNS. 
"9 


228 & 229 Produce Hxchange, New Yor eE. 


Cable Address, ‘‘ PERKINS, NEW YORK.”’ Post Office Box 3695, New York. 


CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


EOn. WW. TL. SOOTT, Prest. M. Et. TAYLOR, Vice-FPrest. 





This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, ’85.) 


FPrOoiInTTs OF SHIPMENT, 
Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 
ST. GEORCE, STATEN ISLAND, N. Y. HARBOR. 








Also, Shippers of the following well-known Cannels: 


Breckenridge & Old Kentucky Boghead 
from Kentucky, 


AND THE 


JELLICO CANNEL, from TENNESSEE. 


Within the past four years we have delivered these Cannels to over One Hundred and Fifty Gas Companies 
in Thirty-five different States, and to some of the largest Gas Companies in 


GREAT BRITAIN, ON THE CONTINENT, AND SOUTH AMERICA. 
Single carloads or more delivered at any required point in the United States and Canada. Cargo shipments from 


NEW YORK, PHILADELPHIA, BALTIMORE, NORFOLK, AND NEWPORT NEWS. 


Particulars as to prices, etc., furnished upon application to the above address. 


JAMES & WILLIAM WOOD, 
Gas and Gannel Goal Contractors, 


No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. 











Proprietors of the BATHVILLE COLLIERIES (which produce the 
eelebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 
other Collieries. This Firm offer 


STANDARD CANNELS, 


—— 


——_ 


asable Coke Crasher 


SIMPLE, STRONG, AND DURABLE. 


Agency for U.S., Room 70, Nos. 2 & 4 Stone St, N.Y. City, *™ = Uyse.ssom cates couscs Cepominn 


Unequaled as Gas Enrichers. Keller's h il 


Analyses, prices, and all furtber information furnished on application to 
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The Despard Gas Coal Co.) THE 
DESPARD Gas coaz,| PENN GAS COAL OO. 


COrk: :E.. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 44 South Street, Baltimore, Md 


SSEL & HICKS, BANGS & HORTON, 
Broadway, N KS} AGENTS. 60 Congress 8t., Boston 





JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 


Contracts taken for all Appliances 
required at a Gas Works, 


Either for New Works or Extensions to Old Plants. 


FREDERIC EGNER, 


Gas Engineer, 








827 East 138th St., N. Y. City. 


H. C. SLANEY, 


Gas Hnguimneer 
446 E. 116th Street, New York. 








Plans, Specifications and Estimates furnished for New 
Works, Alteration or Extension of Old Plants. 


JAMES R. SMEDBERG, 


Gas Engineer, 
213 Jefferson Ave., Peoria, Iil., 


Will furnish Plans, Specifications and Estimates for the Remod- 
eling or extension of Gas Works. Also, Analytic Reports upon 
the business condition and prospects of Gas Companies. Ample 
eferences will be given. 











Coal, Carefully Screened & Prepared for Gas Purposes. 





Their Property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Yonghiogheny River. 


Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA. 


FPoints of Shipment: 
——_ Railroad Piers; Greenwich Wharves, Delaware 








FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS, 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. | Broadway (Room 217) New York City 


EDMUND H. MCCULLOUGH, Prest CHas. F, GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 

















POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J. 
WATKINS (SENECA LAK®), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies uf New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal nies 224 nas 3d Usted Pia... Pe 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York City. 
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JOHN J. GRIFFIN & CO., 


Nos. 1513, 1515, 1517 & 1519 Race Street, PHILADELPHIA. 
No. 52 Dey Street, NEW YORE. No. 75 North Clinton Street, CHICAGO. 


MANUFACTURERS OF 


yp) METERS FOR MEASURING GAS 


IN ANY WOLrUME. 


EXPERIMENTAL APPARATUS FOR QUANTITATIVE AND QUALITATIVE ANALYSIS 


Careful and Prompt Attention paid to Repairing of all kinds of Meters and Apparatus. 
Estimates Cheerfully Furnished. 








NATHANIEL TUB LS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 
Pressure and Vacuum Gauges. 


Jilonem ervereageanaine METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


fs enabled to furnish reliable work 


and answer orders promptly. Patent Cluster Lanterns for Street Tllumination. 





CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 








NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 





“Success” and “Perfect” # Cas Stoves. 











A. HARRIS. E. L. HARRIS. J. A. HARRIS. 
Established i849. 


HARRIS BROS. & CO.. 


Twelfth and Brown Streets, Phila., Pa. Agency, 67 & 69 S. Canal Street, Chicago. 
S. S. STRATTON, Manager, Chicago. 


Manufacturers of Wet and fjry fas Meters, 


STATION METERS, METER PROVERS, 
EXPERIMENTAL METERS, SHOW OR GLAZED METERS, 
Pressure and Vacuum Registers, Cauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. ‘ 
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GEO. J. MCGOURKEY, Prest. WM. H. MCFADDEN, Vice-Prest. (Phila.) WM. N. MILSTED, Gen. Supt. and Treas. (New York). WM. H. DOWN, Sec. 


THE AMERICAN METER CO. 


Established 1834. Incorporated 1863. 


PRESSURE REGISTERS. METER PROVERS. 
PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


CSAS STOVE Ss. Agencies: 


} 
| 177 Elim Street, Cincinnati. 


Manufactories: 

512 West 22d St., N. Y. -SUGG’S “STANDARD” ARGAND BURNERS, | 125 & 127 S. Clinton Street, Chicago. 
SUGG’S ILLUMINATING POWER METER, | S10 North Second Street, St. Louis. 

Arch & 22d Sts., Phila. Wet Meters, with Lizar’s “Invariable Mcasuring”? Drum. 222 Sutter Street, San Francisco. 


WET AND DRY GAS METERS. 
STATION METERS. 
EXHAUSTER GOVERNORS. 
DRY CENTER VALVES. 
GOVERNORS FOR GAS WORKS. 








EELME & MciLHENN yy, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of all makers. 











D. McDONALD & CO., 


Established 1854. 


154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. _ ALBANY, N. Y. CHICACO, ILL. 


MANUFACTURERS OF 


Ame VW et and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











ee 


SPECIAL.—Having purchased the sole right 
to manufacture and sell meters with the HEARNE 
IMPROVED VALVE, in the U.S., we respectfully 
solicit orders for the same. 

The superior feature of this meter is that it 
avoids the danger of displacement of the valves, and 
consequent loss of gas, either in shipping, handling, 
or by dishonest consumers. 

To designate from the regular Glover Meter, 
also made by us, we style the above the HEARNE- 
GLOVER Meter. 


It is worth your consideration, 


DRY GAS METERS. 
STATION METERS. 
METER PROVERS. 





CHAS. V. NEWMAN, Western Mangr., 


1434-1435 Unity§Bldg., Chicago §lis. REPAIRING. 


Full descriptive circular sent on application. 
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W. WALLACE GOODWIN, President. E. STEIN, Vice-President. WM. E. STEEN, Sec. & Treas. H. B. GOODWIN, Superintendent. 


THE GOODWIN GAS STOVE AND METER COMPANY, 


1012, 1014 & 1016 Filbert Street, Philadelphia, Pa. 


113 Chambers St., N.Y. 44 &46 Dearborn St., Chicago. Agts., Waldo Bros., 88 Water St., Boston. 





SOLE MANUFACTURERS OF THE 


“Sun Dial’ Gas Stoves, 


IN A GREAT VARIETY OF STYLES AND SIZES. 





The Most Economical, Efficient, and 
Durable Gas Stove Made. 





Stove. Oven. Broiler. Top. 
31 inches high. 94¢ inches high. 10 inches high. 21 inches high, 
17 inches wide. 15 inches wide. 15 inches wide. 16 inches wide. 
1244 inches deep. 1244 inches deep. 
Length over extension shelves, 32 inches. 
This Stove has three Boiling Burners in the Top or Hot Plate, and 
single Oven Burner. 
The consumption of this Stove is 35 cubic feet per hour, at 14 inch 
pressure with all burners. 
Three-eighth inch supply pipe should be used when the pressure is 1 
inches or over. 


ALL FITTINGS ARE NICKEL PLATED. 





Catalogue showing Styles and Prices sent free on application. 





Gas Cooking Stove No. 7C. 


DRY and WET GAS METERS 


Station Meters (square, cylindrical, or in staves), Glazed Meters, King’s and 
Suge’s Experimental Meters, Lamp Post Meters, etc., etc. 


METER PROVERS (Sizes 2, 5 and 10 feet.) 


Pressure Gauges of all kinds, Pressure Registers, Pressure and Vacuum Registers, 
Pressure Indicators (sizes 4,6 and 9 in.), King’s Pressure & Vacuum Gauges. 


DRY & WET CENTER SEALS, DRY & WET GOVERNORS, EXHAUSTER GOVERNORS. 


Photometers of all descriptions. Letheby’'s Sulphur and Ammonia Test Apparatus Complete. 


Also, TESTING AND CHEMICAL APPARATUS OF ALL KINDS, AND OF THE MOST PERFECT DESCRIPTION, 
FOR ALL PURPOSES RELATING TO GAS. 


GOODWIN’S IMPROVED LOWE’S JET PHOTOMETER. 


Agents for Bray’s Patent Gas Burners and Lanterns. 


Special attention to Repairs of Meters and all Apparatus connected with the business. All work guaranteed 
first class in every particular. Orders filled promptly. 





